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Thete r m`tr aditio n al m edicin e' refersto w ays ofpr ote cting a nd re sto ringhe a[ththat
e xisted befo rethe a rriv a[ of m ode rn m edicin e. Traditio n al m edicin e sfor med the ba sis of
he arthc a r ethr o ugho utthe w o rldsincethe e a r[ie st days of m a nkind a nd a r e sti”wide一yus ed･
Asthete r mimplie s,the s eapproa che sto he a一th be一o ngtothetr aditio n s ofeach c o u n叫, and
ha v ebe e nha nded do w nfro mge n e ratio ntoge n e ratio n･ Traditio n alsyste m sjnge n e r alhav e
had to m e et the n e eds oftheloc a[co m m u nitie sfo r m a ny c e ntu rie s. Medicinalhe rbs arethe
olde st kn o w nhe alth c are produ cts. Re c ognitio n of their clinic al, pha r m a c e utic al a nd
e c o n o mic v alu eis st‖gro wlng although itv a rie sdepe nding o nthe ethn oTogIC al, m edic ala nd
histo ric a[ ba ckgro u nd of e a ch c o u ntry. Du ringthe la st de c ade, the r eha s als obe e n a
gro w Jng inte r e st in c omple me nta ry a nd aEte rn ativ e m edicin e s o rbota nic al dietary
s upple m e ntsin m a nyindu strializ ed c ountries. Scie ntific u nde rsta ndingfo r effic a cy, s afety
a nd qu a)ity c o ntr ol is e s s e ntia一fo r u sing them a s e viden c eba s ed m edicin e s(E B M).
Medicin a( he rbs a r e a一s oimpo rta nt fo rpha r m a c ologlC a[re s e a rch and drugde v e[opm e nt, not
o nly whentheir c o n stitu e nts a r e u s ed dire ctlya sthe rape utic age nts, buta一s o a s m ode[sfo r
pha r m a c o)oglC aIIyactiv e c o mpo u nds. Thisthe sisin c(ude sthe study oftw o m edicin al he rbs
toga ln s cie ntific s uppo rtoftheirthe rape utic effic a cy.
Le u c a s a spe r aLink(Fa m. Labiata e)(1o c a( n a m e s:darkolos, do ndako[o s, duJfi) s a
c o m mo n a r o m atic he rb a ndgro w s abu nda ntlyin Ba nglade sh a nd a[s ointhe wide a re a of
So uth Asia･ Traditio n a[ly, the de c o ctio n of the whole pla nt is take n o rallyfo r a n alge sic-
a ntipyr etic, a ntirhe u matic, antiinfla m m atory, a nd a ntiba cte ria)tr e atm e nt, etc., a nd its pa steis
ap plied topic allytoinf[a m ed a r e a s
l
･ so m e repo rts ha v ebe e npub-ished o nthe che mic al
c on stitu e nts s u ch a s ste ro]s, fatty a cids, 1a cto n e s, lo ng- chain c o mpo u nds, aliphatic ketols,
a nd phe n o]s･
2 3 4 56 Ho w e v e r
,
the biologlC a[ a ctivitie s of this p一a nt ha v e n ot be e n studied,
e x c eptfo r a ntifu ngaleffe cts･
7
Cistu s/a u n
'
fbII
'
u s(Fa m. Cista c e a e) (lo c aln a m e s:ka r aha n, (ade n)is aTu rkish folk
m edicin e･ Thele a v e s a re u s ed e xt rn a[ly again strhe u m atic paln, high fe v e r a nd u rin a ry
infla m m atio n s. A w a r mde c o ctio nis u s ed a s abath to relie v epaln O r Wi(ted fre sh le a v e s a r e
applied o njoints. T he m etha n olic e xtra ct of le a v e s w e r efo u nd to be effe ctive o nlL-1
inhibitio n
, pa rtic ula rlylL-1α, butin effe ctive again st TNFα ･
8 T heflo w e rs a ndf[o w e rbuds of C･
Jaun
'
fo/iu s a re u s ed inte rn ally fo rthe tr e atm e nt of peptic ulc e r･
9 10 Bothaqu e o u? a nd
m etha n olic e xtra ctofflo w erssho w ed a pr o min e nta ctivityagain st Helic oba cte rpylo rj･
1 1ltis
als o s aidthatthe一e av e sco uld be u s edfor c a n ce rtreatm ent. Som e repons ha v ebe e n
publishedo nthe che mic alc o n stitu e nts s u ch a sf[a v o n oids, fla v o n oidglyc o side s, dite rpe n oids,
etc.12 1 3 14 15 1 6
Co n side ring the traditio n al u s age of both he rbal m edicin e s, w efo c used on P G
inhibitio n a nd a ntio xidativ e effe ct of the s epla nts. P Gs, e spe cia一lyP G E2, are m ediato rsof
infLa m m atio n a ndpa ln, a nd a re c o n side red toplaya nimpo rta ntroleininfla m m atorydis e a s e s
s u ch a s rhe u m atoida rthritis, hype r alge sia a nd c a n c e r. Re c e ntly, P Gre c eptor s ubtypes, D P,
E Pl-4･ F P･ ]Pa nd T Pw e reide ntified, a nd they sho w ed that P Gs ha v ediv e rs ephysio]oglC al
a ctio n s･1 7 The refo r e
,
the b-ocking of PG re c epto rs s u ch a sE Pre c epto r s ubtypes a nd[P,
togethe r with the inhibitio n of C O Xll a nd C O X-2 in the bio synthetic pathw ays, c a nbe
e stim ated inthe a ctio n m echa nis m of the he rbaleffic a cy. Onthe othe rha nd, fre eradic als
(R O Sa nd R N S)and oxidativ e str e s s a rein v olv ed in m a nydis e a s e sin cludinginfla m m atio n,
rhe u m atis m a nd can c e ra nd thisfa ctpro mpted u stofollo w a n othe r a ctivity guideforthe s e
he rbsL Radic al s c ave ng(ng a nd a ntio xidativ e drugs a rebe n eficial in a ntirhe u m atic
the rape utic s a nd in can c e rpre v e ntio n a nd the r apya s w e[I･
1 8
T his re s e a rchproje ctWa sCarried o ut by a ctivity- o rie nted s epa r atio n of La spe ra a nd
C. Ia u n
'
foII
'
u s u s lngdu ala s s ay guide s of theinhibitio n of P G El a nd/o rE21indu c ed c o ntra ctio n
in guin e apigile u mbythe Magn u s a s s ay m ethod a nd 1,1-diphe nyI-2-pic rylhydr a zyl(D P P H)
radic als c a v e nglng a ctivitytois olate a ndide ntifythe bio a ctive c o mpo n e nts ofthe s eherbal
m edicin e s, which m ayc o ntributetotheirthe r ape utic effic a cie s.
T his dis s e什atio nis divided into tw o pa rts, pa rtJa nd pa rトIt, which de s c ribe the
activity-orie nted is olatio n of the bio a ctiv e c o mpo n e nts in L. a spe ra a nd C. Ia urjfoiJu s,
r e spe ctiv e一y. a nd their a ctivitie s.
野級野禽-瓦
Zso血tibnLOfiheco mpo m 触 .如m Le u c 那 a SPera a ndtheirAc 肋
I-I. Pla ntM aterial
The whole pla ntL. a spe 摺(Fig. 1)w a s c o]le cted fro m K huln a, Ba nglade sh.in March
200 0. Abr shade drying br15 days, m o stof thele a v e s w e r e s epa r atd. T he re m aining
pJa ntpa rts w e re c ut into ple C e S a nd dried in a n o v e n at 4 0
oC fo r3 h befo regn
'
nding. A
v o u che r spe cim e n(No. L N P 2001 0- )w a sdepo sited inthe Labo r ato ry of NatLJr al Produ cts
C he rnistry, Gradu ate Scho olof P ha r m a c e utic al Scje n c e s, C hjba Univ e r sity. Japa n.
Fig. 1:Photographof the dried whore pla nt L. a spe ra
I-2. Extr a ctio n a ndIs olatio n
The e xtra ctio n a nd is olatio npr o c edu r e of L. a sper a w a s c a rried o ut a s m e ntio n ed in
C ha rt ト1- l17･ The MeO =e xtr a ctof L･ a邸le rZ)3 xl o
ヰ
g/mL sho w ed inhibitio n again st both
P G El- a ndE2-induc ed c o ntra ctio n sin guinea pigileurn. 1talso sho w ed po sitiv e(dis c olo red)
SpotS w l
'
h a reddish pu rple ba ckgro u nd o nT LCusing D P P Ha s a spray re age nt. Afte r
rernovaJ ofchlorophyJlsbyDiaion H P 20c olu m n chro m atography, 伽 e e xtra ct w a s e v a一u ated
fo r a ntio xida nta ctivity(lC50C a. 100pg/mL)u sing a mic roplate r e ade r with D P P Hr e age nt. 1t
w a sthe npanjtio n ed w柑I nJle X a n e, nJ uOH. a nd w ate r, a nd the P G inhibito ry a ctJ
'
vity w a s
c o n c e ntr ated in 廿1 e n-8uOH fr a ctio n. The D P P Hradic al s c a v e ngig effe ct w a s m o stly
obs e r v ed in the n-hexa ne a nd lトBuOH fra ctio n s. Ba s od on the 与O reS u】ts, the ”-BuO H
fra ctio n wa sfurther 専eParded by Sephade xL H-20c o[um n chro m atographyto obtain fiv e
fra ctio n s
,
fr. 1- B - 1-E. Ex c eptfo rfr. A. allothe rfra ctjo n s sho w ed PGinhibito ry a ctivityat 9x
10
-与
g/mL Onlyfr. 1 Ca ndfr. 1 Dsho w ed cle a rD P P H-po sitiv e spots o nT L C. Sepa 柑tio n s of
the a ctiv efra ctio n s
,
fr. 1-B - 1- E w e reindepende ntlycarried o utafterw ards.
L･ a spera(dried,grinded)
(wholep一a ntwithout一ea ves)
1.5 5 kg
extracted with MeO H(2 tim es,2 0 Itoal)
concentrated
p pt.
1 0.1g
MeOHextra ct
81.49
El【･ ＋】
a)E2卜＋】
a)(＋)
65.0g
Diaio nH P 20
MeO He[u ate a c etone e[u ate
4 7･Og l
partitioned
∩-he x an elayer
1 4.7g
El[＋]a)E2[＋/1a)(＋)
n ･BuO Mayer
呈;.[o..g]a'E2i..]a'(.)
ll.Og
Sephade xL H
-20
MeO H
5.09
aqu eo u slayer
14.59
Elげ)(＋/-)
什.1 A
l.61g
El[-]b)E2[1b)(＋/-)
fr. 1 B fr- 1 C fr. 1 D fr. 1 E
4･ 糾 g l･739 1･919 0.7 4g
El【･ ･lb)E2【叫b)叶) El卜･】b)E2【･ ･】b)(･) El【＋＋】
b)E2卜叶)(.) El【叫b)E2【叫b)(-)
【】:inhibitio nofago nist-inducedco ntractio n,El:P G El(3xlO
‾7 M / 1xl O
･6 M). E2:P G E2(1xl O
･7 ”/ 3xl O
-7M)
【＋＋】: > 5 0 %,[＋]:< 5 0 %,【＋/-]: n otclear,[-]:in active,
a)3xl O･4g/m[,
b)9xlO･5g/mJ,
a)6xlO
-5
g/m-,
d)3 xlO
･5
g/ml,
e)1xlO
･占
glmf,り9x1 0
6
g/ml,g)3xl O
16
g/ml,
h)9 xl O
･7
g[mf,
i)3xlO
17
g/mI
( )
'
･ a ntioxida nta ctiv ty,(＋):D P P H-positive,(＋/-): n otc一e ar,(-):D P P H-n egative
C ha rt ト1:Is olatio n s che m e of L. a sper a
fr. 1 C
l.73g
El 卜＋】
b)E2【＋十】
b)(＋)
O D S,刊a sh
a c eto n e:w ater
1:5 1:2 1:1
fr. 2 A fr. 2B fr. 2 C
517mg 377 mg 309mg
silic age[,
n -he x a n e
5:1 0:1 0:1
fr. 3A
16m9
fla sh
:a c eto n e
MeOH
fr. 3日 fr. 3 C fr. 3D
4 mg
1:1
fr
. 2 D
204mg
siJic aget,fla sh
n -he x a n e:aceto n e
2:1 - 0:1
fr. 2E
3 02mg
5:1
fr. 5A
5:1 5:1
fr. 5B fr. 5C
O D S,≠a sh
a c eto n e :w ate r1:1
0 D S, H P L C
MeO H:w ate r2:1
L Å.1 2
1.4mg
(＋)
5:1
fr. 5D
240mg 39mg
7 mg ･10 7mg 21mg 6
sinc agel,fla sh Sephade xLH-2 0
n-he x a ne :a c eto n e MeO H
5:1 5:1 5:1 o:l l I
fr. 6 A fr. 6 B fr･ 6
fr
. 4 A fr.4 B
1 82m9 19m9
LA･1
El卜･】
h)E2【･ 十】g)(＋)
fr. 4 C fr. 4 D
8 mg 31mg
si[ic agel
n-he x a n e:a ceto n e5:1
0 D S, H P L C
MeO H:w ater2:1
LA･11
1.6m9
(＋)
1 5mg 6 m9
silic aget
〟-h¢xane :ac eto n e4:1
0 D S, H PL C
MeO H:w ate r2:1
LA･10
4m!】
(＋)
CharH ･2:Is olatio ns chem e of L. a spe r a(c o ntin u ed)
9
3:1 - 0:1
MeO H
fr. 5E
39m9
76mg
LÅ -2
El【十＋】g)E2【＋十】g)(＋)
】
i
i
L
巨
れ 1 D
l.91g
El【叫
b) E2 卜.】b)汁)
s u spendedin a ceto n e
ins otubtepa rt
s u spended in MeO H
soluble part
722m9
si一ic age=la sh
Jトhe x a n e :a c eto n e
soPuble part in s olublepa rt
1081mg 5 0mg
El[＋･]
b)E2[＋]
b)
7:1 7:1
fr. 7 A fr. 7B
I O7 m9 1 95m9
E2ト】
d)(＋)
silic agel,fla sh
n -he xa n e:ac eto n e9:1
17 6mg
O D S,Rash
a c eto n e:w ater1:1
1 66m9
L A･3
El[-]
b) E2[1
b)(＋)
5:1
fr. 7 C
22mg
E2【＋＋】d)(＋)
Sephade xLH-20
MeO H
1 4mg
O D S,れa sh
a ceto n e:w ate r1:1
0DS,H PL C
MeO H:w ater3:1
L A･8 L A.9
5:1 - 3:1
fr. 7 D
55mg
L
'
i
'
,
s
M
2
e
e
P
o
h
H
a
26mg
de xL H-20
3:1
fr. 7E
50mg
(＋)
s‖ic agel,f(a sh
n -he x a n e :a c eto
5:1 5:1 5:1
fr. 8 A fr. 8B fr. 8C
23m9 5 mg 1 9mg
Sephade xLH-20
MeO H
1･8 mg l･7 m9 L Å
･2
(十) (＋) 12 mg
C ha rtl･3:)solatio ns che m e of L. a sper a(co ntin ued)
0:1 -
MeO H
fr. 7F
286m9
n
- 3:1
Sephade xしH･20
MeO H
O D S,fla sh L A･1l
a c eto n e :w ate r1:1 1 3mg
Fro mfr. 1 C(1.73g)tw o m ajo r c o mpo n e nts L A･1(182mg)a nd L A･2(76mg)w e re
obtain ed togethe r with thre e min o r o n e s, L A-1 0(4･1 mg), L A-ll(1･6 mg)a nd L A･12(1･4
m9).
Fr. 1 D(1.91g)w a str e ated witha c eto n e, a nd the a c eto n e s oluble pa rt(722mg)
affo rded a n othe r m ajo r c o mpo n e nt, L A･3(166mg)togethe r with tw o min o r o n e s, L A･8(1.8
mg)a nd L A･9(1.9 mg). Additio n ala m o u ntof L A･1 a nd L A･2 w e r e als o obtain ed fr o mthis
fr a ctio n. The a c eto n ein s oluble part w a s s u spe ndedin MeO H, a nd the MeO Hs olublepa rt
(1 081mg)sho w ed P G inhibitory a ctivity a s we”, which w as n otsepa rated be c a u s e of the
pr es e n c eoftai]ing m ate riaJs o n)y.
Fr. 1 E(0 7 4g)w a str e ated witha c eto n eto s epa r ate a c eto n e s ofuble a nd in s olubLe
pa rts. T he a c eto n e s o[ubJepa叶(187mg)affo rded L A･4(12mg), L A･6(10mg), a nd LA･7(5
mg)afte r afe w steps. The a c eto n ein s oluble pa什 w a sthe n s u spe nded in MeO H to re m o v e
thein s o[ub]e pa rt. T he MeO Hs olub一e pa rt(46 3mg)ha vingP G inhibito ry a ctivity w a sfla sh
chr o m atographed o n silic agel withn-he x a n e :a c eto n eto obtain L A･5(32mg a nd c rude 60
mg). A dditio n al a m o u nt of L A'5(crude 43mg)w a s obtain ed also from a c eto n e s olub一e
fr a ctio n.
Fr
. 1B w a s at first s epa rated by silic agelc olu m n eluted withn-hex a ne : a c eto n eto
obtainfr.12 A- 12 G. Fro mitsdiffe r e ntfra ctio n sL A･1 3- ･22 w e re obtain ed togethe r with fatty
a cids a nd ste ro19山c o side s.
fr. 1E
740mg
El卜十】
b)E2 卜＋】
b)(-)
su spe nded in aceto ne
solublepart
1 87mg
silicagel.flash
n-he x a n e:a c eton
5:1 - 3:1 3:1 -1:1
fr. 9A fr. 9 B
15mg 4 7mg
silic age=la sh
n -he xa n e :aceto n e
3:1 3:1 3:1 3:1
fr. 10 A fr. 10 B
l m9 1 2mg
L A･ヰ
El げ) E2ト】d)ト)
3:1 ･ 0:1 -
MeO H
什. つO C fr.1 0 D れ 10 E
4 mg 23mg 13m9
si[ic agel,fla sh
C H Cl3:MeO H 30:1
1:1 - 1:3
汁. 9 C
69m9
in so[ub[e pa rt
s uspened in MeO H
o:1 - MeOH芸
o
6
'
,
ublegp
an En5S OJrg
ble pan
fr. 9 D El【＋十1
b)E2【＋】
b)
3 8mg siLic ageLf[ash
〟-he x a n ら:a ceto n e
1:1 - 1:2 1:2 1:2 - 1:3
fr. ll A fr. ll B fr. ll C
4 2m9 16mg 32mg
O D S,f一a sh
a c eton e :w ate r1:1
L Å_5
1:3 - 0:1 MeO H
れ 11 D fr.l lE
6 0m9 230mg
L Å･5 L A･5 El【十＋】
b)E2【＋＋】
b)
El【＋＋】g)E2i-)g)(-)(Crude)
L A-6 L A･7 4 3mg
l Om∈I 5 mg (crude)
El[-]qE2ト】f)(-) Elト1d)E2ト]d)(-)
C ha rm -4:Is olatio ns che m e of L. a sper a(c o ntin u ed)
fr. 1 B
4.849
El【＋＋】
b)E2【＋十】
b)(＋/-)
s”ic aget
J トhe x ane:a c etone
5:1 5:1 - 4:1 4:1 - 3:1
れ 12 A fr.1 2 B fr.12 C
1740 mg 308mg 17 9mg
95mg O DS,fla sh
O D S,H P L C MeO H
.
. w ate r
”eo H=w ate r1 9:1
.:. 1.:. I2:1 -I
9 mg
Lin o[eic acid
2
,eTc a cid
f
l
r/m3g
A f
3
r
6
.
m
3
g
B f
.
r
b呈3mCg
Sephade xL H･2 0
MeO H
I l 一
fr.1 4 A れ 1 4 B fr. 14 C 什.14 D
4 mg 2 0mg 7 mg 4 m9
O D S,H P L C
MeO H:water7:3
4 m9
L A-1 3
O D S, H P L C
MeO H: w ate r7:3
1:0
2mg 1 5mg
L A･1 7(-) L A･13
El【叫
c)
.E2【･ ＋】
C)(-)
fr.
3:1 - 2:1
12 D
169m9
silicagd,fla sh
n-hex a n e :a c eto n e
5:1 4:1 0:1
fr. 1 5 A fr. 1 5B fr. 15 C
22m9 11 7m9 22m9
O D 古,れash
MeO H:w ater
2:1 2:1 2:1 - 3:1
fr.1 6 A fr.1 6 B fr. 16 C
51m9 1 0m9 20m9
0 D S, H P L C
MeO H:w ater4:1
Sephadex LH-20
C H Cl3:MeO H 1:
3 mg
L A･14(-)
C ha rt ト5:Is olatio n s che m e ofL. a spera(c o ntin u ed)
3:1 - 4:1 4:1 - 1:0
fr.1 6 D f(, 1 6E
1
7;Me
g
e
P
.
h
B
d
2
e三L
m
H
g
-20
7 mg
L A,15
EI H
c)
. E2ト】
c)(-)
1
fr. 1 B
4.8 49
El[＋＋]b)E2[＋＋]
b)(＋/-)
si(icagel
†トhexan e:a c etone
2:1 -1:1
fr. 1 2E
212m9
ODS,fla sh
MeO H:w ater
1:2 - 2:3 2:3 - 1:1
ODS, HP L C
MeO H:w ater2:1
｢唱
ODS, HPLC
CH3CN:w ate r3:7
1:1 - 1:0
fr. 1 7 A fr
.
1 7 B fr. 1 7C
35
.!
m
m
o
g
g
E昌h?waL:
4
r
g
l
138mg
3 m9
L A･16
ト)
1:1 - O
1
.1
f｢. 1 2 F
2 6 7mg
O DS,fla sh
MeOH:w ater
1:2 - 1:1 1:1 1:1 - MeOH
fr. 22A fr. 2 2 B fr. 2 2C
45mg 43 mg 176m g
Sephade xL H-20
MeOH
25 mg
L A･18
El げ). E2i-】
C)ト)
C ha rH ･6:ls o]ation sche m e of L. a spe r a(c o ntin u ed)
fr. 1 B
4.849
El[＋･]b)E2[＋＋]b)(＋/-)
silic age一
J トhex a n e :a c eto n e
0:1 - MeO H
fr.1 2 G
1 960mg
ODS,fla sh
MeO H:w ater
1:2 - 1:1 1:1 - 2:1 2:1 2:1 2:1 -1:0
fr.1 8 A fr. 18 B fr. 1 8 C
79アmg 307 mg 2 82mg
Silic age一
C H Cl3:MeO H
9:1 - 5:1 3:1
fr. 21 A fr.21 B
llO m9 50m9
2jm
o
M
g
g昌
L A.2 1
1:1 0:1
f｢. 21 C fr. 21D fr
1:0
fr.1 8 D fr.1 8E fr.1 8 F
1 20mg 738
Si]ic agel,fla sh
C H Cl3:MeOH
1:0 - 9:1 9:1 - a c eto n e
. 20 A fr･2 0B fr.
aceto∩
20 C
92mg 2 3mg 22m9
. HPL C
O D S,H P LC
MeO H:w ate r
H:w ate r7:3
l l
El[＋＋]e)E2[＋＋]d)(-)
3:2
呈岩
aXg
l S;
.
aXg
2
32
[
m
S
M
g
e
e
P
o
h
H
ade xL”120
L Å･2 0
El【＋十】
d)E2【＋＋】
d)(-)
w a shed
in MeO H
in s olublepart
l Omg
LA･2 2
El[･]
d)E2[-]
d)(-)
26mg
O DS,H P L C
60mg
mg l1 6
e - MeO H
mg
Si]ic age[.fla s
C H CJ3:MeO H
30:1 - 10:1 1 0:1 1 0:1
- 0:1
fr.1 9 A fr･ 19B fr･ 1 9C
MeO H: w ater7:3 25mg
Sephade xLH-2 0
MeO H
7m9
L Å.1 9
El 卜】
¢)E2ト】
c)ト)
C ha rt ト7:)s olatio n s che m e of La sper a(c o ntin u ed)
1 6mg 80mg
w a shed in C H C】3
in s olublepan
6 mg
ster olg)u co sides
(-)
Ⅰ-3. StrtlCtu r eElu cidatio n
ヽ
L Å･1. L A-1(C2.H2.05, 344)w a sis o[ated a s c o一 r)e s s oil(Fig. 2). The lH N M Rdata
at 8 6.89(1H, d, J = 7.9 Hz), 8 6.92(1 H, dd, J = 7.9,1.7 Hz)and 8 6･95(1H, d, J = 1･7 Hz)
s ug ge sted the pre s e n c e of a 1,3,4-tris ubstitu ed be n z e n e rlng, Fr o mE M S, its mー ole c u]a r
w eightw a sfo u nd to be 344. Its[a]D Oo als o s ugge sted that LA-1 w a s a m e s o c o mpo u nd･
The str u ctu re ofL A-1 w a s e stim ated a sa sym m etric altetr ahydrofura nll
L
gn a nbydetailed2D
N M Ra n a[ysis･ Fu rthe r c o nfir m ation ofthe str u ctu re ofLA-1 w a spe rfo r m ed by a cetyfation
withpyridin ea nd a c etic a nhydride･ T he
l= N M Ra nd E[MS spe ctra ofa c etylated LA-1 als o
s uppo rted thepr e vio u s stru ctu re･ From a c o mpa ris o n ofthe spe ctro s c opicdata withrepo rted
v alu e sjso暮ated fro mMyT7
'
sticafragra n s(Myristic a c e a e)
19
,
LA-1 w a side ntifieda she ctandrinB,
whichw a sfirstis olated fro mNe cta ndr a n
'
gI
'
da Ne e s(La u race a e)
20
.
H3C O
HO
3
4
2
､
勺モ
/♂ 6
5
Fig. 2:Stru ctu re of L A-1
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LA-2- LA-2(C20H2604, 3 30)w a sis o-ated a s a white s olid(Fig. 3). )ts N M Rspe ctra
were ve ry simi)a rto that of LA-1･ ltals o c o ntain ed 1,3,4-tris ubstitu ed be nz en占 n ng a s
s ugge sted by8 6･61(1 H, d, J = 1･9 Hz),8 6･66(1H,dd, J = 7.9,1.9 Hz)a nd 8 6.82(1 H, d, J=
7･9 Hz)in lH N M Rspe ctr u mbut C-7 c o ntainingtw oproto n s sho w ed a n upfieldshiftin 13c
N M Rspe ctr a c o mparingtothatof LA-1. 1ts m e s o stru ctu r e w a sdeter minedfro mits[a]DOo .
Irr adiatio n of 3/3
'
-O C H3 at 8 3･85(3H, s)sho w ed N O Esin2/2
'
-H at 8 6. 1(1 H,d, J = 1.9 Hz)
a nd 4/4' - O Hat 8 5･45(1 H, s)which indic ated the po sitio n s of O C H3 a nd OH gro ups, which
w a s als o c o nfir med by H M B Ce xpe rim e nt･ Fro m a c o mpa ris o n of the spe ctro s c opicdata
withr epo rted v alu e sis o-ated fro mMy'7
'
stic a a rge nte a(Myristic a c e a e)
21
,
L A-2 w asidentifed
a s m e s o-dihydr ogu a J
'
a retic a cid o r erythr o-1,4-di(4-hydro xy-3- m etho xyphe ny暮)-2,3-
dim ethylbuta n e.
H3C O
HO
3
4
2
､
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Fig･ 3:Stru ctu r e of LA-2(N O E D F- a rro w s)
LA･3･ L A-3(C20H2404, 32 8)w a sis olated a s c ol rle s s･n e edle s(
L
Fig･ 4)･ lt$
1H N M R
spectr u m w a s v ery clo s eto L A-2 but sho w ed tw o s ets of sign als c o ntainingtw o1,3,4-
10
tris ubstituted be n z e n e rlngS u nlikeL A-2･ A dio xym ethyfe n ebridge w a spre s e nt betw e en C-3
a nd C-4 ofo n e a ro m atic ring, whichw a s e stim ated fr o mthe sign a一s obs e rv ed at 8 5.91(1H,
d, J = 1･6 Hz)a nd 8 5192(1tl,d, J - 1･6 Hz)in
lH N M R, T hetotalstr u ctu r ew a sdete r mined
byH MQC a nd H M B Ca n alysis, which w a s suppo rted byits m ole c u一a r w eight 328 in EIM S.
Co mparLng the spe ctro s c opIC data withpub一ished refe r e n c e, L A-3 w a side ntified a s
m a c eligna n or a n w ungn a n o r e rytho-a u str obailignan-6, which w a sfirst is olated fro nl
Myristic alr agra n s(Myristic a c e a e)22. T he obs e rv ed[a]. ＋5o w as a一s osimilar with thatof
refe r e n c e c o mp u nd. LA-3 w a s subje ctedto chiral-H P L Ca n alysis with tw odiffe re ntelu e nts,
EtO H: n-he x a n e4/6a nd MeO H:w ater9/1･ lnbothco nditio n s, singlepe akw a s obs e r v ed(Fig.
5).
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L A･4. LA-4(C.6H.205, 284)w a sis olated a sye”o wishpo wde r(Fig. 6). Lts
IH N M R
spe ctr u m w a s cha ra cte ristic of fla v o n oid, a stw o m eta c o up[edproto n s w ere obs e rved at 8
6.2 7(1 H,d, J = 1.9 Hz, 6-H)a nd 8 6.55(1 H, d, J= 1.9 Hz, 8- H),tw o s ets ofaro m aticproto n s
w e r e obs e rv ed at871 2-7･1 5(2 H! m , 3
'
& 5
'
- H)and 88･01-8･04(2 H, m , 2
' & 6
'
-H), a nd a
high一yde shielded sign alw a s obs e rv ed at 8 12.98(1 H, s, 5- O H). Irradiatio n of 4
'
-O C H3 at 8
3,92sho w ed NOE withat 3
' & 5'-H at 8 7.1 2-7.15, fro m which its po sition w a sdete r min ed.
The spe ctro sGOPicdatatogether with the m olecula rio npe ak
･
.
at 284 in ヒI M Ss ug ge sted its
str u ctu re a s a c a c etin, which w a sfin al[yidentifiedwith the a uthe ntic s a mpte･
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Fig･ 6:Str u ctu re of LA-4(N O E DF-a rr o w s)
LA-5･ L A-5(C30010 26, 578)wa siso一ated a s aye”o wish po wde r(Fig. 7). Its ID
N M Rspe ctraindic ated thepre s e n c e ofafla v o n oid, a he x o s e s uga r a nd ap- c o u m a roic a cid
m oiety･ ThefJa v o n oidw a side ntified a s aplge ninfro mthe spe ctro s c opicdata a nd als ofro m
obs e r v ed m/z pe ak at 270 in EIM S･ T he s uga r w a side ntified a sgluc o s e, which w a s
attached withag]yc o n ebyβ一inkage dete r min ed bythe Ia rge c o upling c o n sta nt of the
a n o m e ricpr oto n at 8 5･16(1 H,d, J = 7･4 Hz, 1
''
-”). Ap- c o u m a r oic a cidm oietyw a岳 a ssign ed
bytw o s ets ofa r o m atic proto n sign aJs at 8 6. 6-6.68(2 H, m , 3
'” a 5”' - H)a nd at 8 7.35-7.37
(2H, m, 2
”
& 6”' -H), a nd tw otr a n sdo uble-bo ndedproto n s at 8 6.32(1 H, d, J = 15.9 Hz, 8
”'
-
H)a nd 8 7･49(1 H, d, J = 15.9 Hz, 7
”'
-H). Signific a ntlo ng ra nge c o rr elatio n sin H M B Cw e re
obs erv ed betw e e nthe a n o m e ricp oto n ofgtu c o s eat 8 5.16(1H,d, J = 7.4 Hz, 1
”
- H)a nd C-7
(8 163･3)of Aring ofapige nin, a nd betw e e n6
”
-H2 at 8 4.1 7(1 H, dd, J = ll.9, 7.2 Hz)a nd 8
4147(1 H,dd, J = 11･9, 1･9 Hz)with C-9
'”
(167･0)ofp-c o u m a roic a cid. The(M＋H)
＋
pe ak at
579in F A B M Sa nd othe r spe ctro s c opic data s ugge sted the stru cture of LA-5, which w a s
ide ntified a s apigenin 7- O-【6
”
- 0-”)-c o u m a royl) サD-glu c o side], which w a sfirst is o一atedfro m
Pogo ste m o n c ablI
'
n(Labiata e)23.
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L A･6･ L A-6(C16H1206･ 300)w a sis olated a sye[1o w
_
po wde r(Fig･ 8)A Its IH N M R
spe ctru m w a s als o chara cte ristic offla v o n oid, but he re o n e m o re s ubstitu io n wa s obs erv ed
12
in n ngB･ Co mpa n ngthe
l= N M R data withpublished refe re n c e a nd fro mits m ole c utario n
pe akat 300 in E)M S･ LA-6 w a side ntifieda s chrys o e rioI
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L A･7･ LA-7(C15HIO 5, 270) w a sis o[ated a syello w po wde r(Fig. 9). 1ts
IH N M R
spe ctr u m w a s simi[a rtothatof LA-4･ but he r e n oO C H3 SIgn alw a s obs e r v ed･ Co mpa rl ngthe
lH N M R data withpublishedr efe re n c e a nd fr o mits m ole c u-a rio npe ak at 270 in 白M S, LA-7
w aside ntifeda s aplge nin
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Fig. 9:Str u ctu r e of L A-7
LA･8t L A-8(C20H2205, 342) w a sis o[ated a s c o] r[e s s a m o rpho u s(Fig. 1 0). Its
Str u ctu re W a sfo u nd to c o ntaintw o1
,
3
,
4-trisubstjtuted be n z e n e n ngs c o n n e ctd thr o ugh a
tetr ahydr ofu ra n n ng･ On e ofthebe n z e n e n ng c o ntainedfre eO C H3 a nd O Hgro ups, whe re a s
the othe r o n e c o ntain ed adio xym ethy[e n ebridgebetw e en C-3 a nd C-4･ Co mpa n ngitsN M R
a nd m a s s spe ctro s c opicdata withpublishedr efe re n c e,its pla ne stru ctu re w a sfo u nd to be
s a m e a sthatof(＋)- chic a ni e,is o一ated fro mfro mSchI
'
sandra sphe n a nthe r a
26･27
, Tofind the
ste re o stru ctu r e of L A18, C Da nd O R Dspe ctra w e retake n(Fig. 11). They w erefo u nd to be
tota一lyoppo sitetotho s e of(＋)- chic a nin e, As a re s ult, LA-8, a n e o[ign a n, w a sdetermin ed to
be a n e w c o mpo u nd a s 7
'R-(3- m etho xy-4-hydro xyphe nyJ)-8
'
S, 8 R-dim ethyト7 R-(3,4-
m ethyle n edio xyphe ny[)tetrahydrofura n, which w a s n a m ed(＋chic a ni e.
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Fig.1 0:Structu r e of LA-8
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Fig･1 1: a)C Da ndb)O R Dspe ctra of L A-8 in MeO H
LA･9･ LA-9(C20H2 204, 326)w asis olated a s c o[ rle s s a m o rpho u s(Fig. 12). Fro m
spe ctra[ data･ o n e1,3,4-tris ubstitu ed be n z e n e rJ ng With 3- O C H3 a nd 4- O Hgr o ups a nd
a n othe rtetr a s ubstitu ed be n z e n e n ng witho n eO C H3gro up W e re Obs e r v ed. Inthetatte r,the
a ro m atic OH(C-4
'
)a nd the aLiphatic O H(C-7)fo r m s aethe rbridge a nd again C-8(8 45.6)
c o n n ects witha ro m atic C-5'(8 133.3)to fo r ma fiv e m e mbe r ring which w a sdete r min ed
through 2 D N M Ra n aJys )s a nd obs e r v ed m o[e c ular w eight 326 in EIM S. lnthe othe r aliphatic
chain
,
o n etra n sdo ubfebo nd w a s obs e rv ed betw e e n8131.0(C-7
'
)a nd 8 123.5(C-8
J
), which
w a sdetermin ed thr o ugh theirla rge c o upling c o n sta nt8 6･34(1H, dq, J = 15.6. 1.6 Hz, 7
'
-H)
a nd8 6.09(1 H,dq, J - 1 5.6, 6.6 Hz, 8･ - H).
1H a nd 13c山M R data of L A-9, a n e olign a n, w e re
s upe rimpo s ab[e o ntho s e of]ic a rin A, a c o mpone nt ofLic a rja a n
'
tu(La u ra c e a e).
2 8･2 9 T he AE
v alu e of LA-9 inthe C Dspe ctru m(Fig･ 1 3)s e e m ed tobe v e rylo w(Ae234-0.44, Ae268＋0.43)
c o mpa red tothe published datafo r(7R, 8 R)-is o m e r(Ae222-4.04, AE275＋5.06)iso[atedfro m
Kr a men
'
a cystis oide s(Kra m e ria c e a e).
3 0 1n the refere n c e28, lic a rin A ha s(7S, 8 S)-
ste re o che mistry witha n egativ eCotto n effe ct in O R D･ L A-9 w a s applied to chira)- H P LC
a n alysts With the elu e nt of EtO H: n-he x a ne 1/9, which re s ulted tw o s epa rated pe aks with
abo ut 3:2ratio, a s sho w nin Fig･ 14, L A-9 sho uld be a3:2 mixtu re of(7 R, 8 R)- a nd(7 S,8 Sト
Iic a rin A, r e spe ctiv ely, be c a u s e of the observatio n of itspo sitiv e m a xim u m at 268n minthe
C Dspe ctru m.
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Fig.12:Str u ctu r e of L A-9
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Fig. 13:C Dspe ctr a of LA-9 in MeOH
1 8
A
7
9
0 10 2 0 30 4 0 min
Fig･1 4: C hiraトH P L C終 a n alysIS Of LA-9
with EtO H:〟-he x a n e1/9
L A-l O･ LA-1 0(C21H2606, 374)w a sis olated a s c ol r一e s s a m o rpho u s(Fig. 15). [nits
stru ctu r e
･ o n e1,3,4-tris ubstitu ed be n z e n e n ng and a n othe rtetra s ubstitu ed be n z e n e rlng
w a s obs e rv ed･ Thelatte r o n e c o ntain ed tw oO C H3gr o ups at C13
'
a nd C-5
'
, a nd theO H(C-
4
'
)m ake s ethe r=nkage with C-8(8 82.3). The ste r e o str u ctu re of L A IO w as e stim ated a s
elythrofr o mthe s m a” c o upling c o n sta nt 2.8 Hz betw e e n7-H a nd 8- H. He re o n etr a n s
do ublebo nd w a s obs e rv ed betw ee n8137.1(C- 8
'
)a nd 8 116.2(C-9
'
), which wa sdetermin ed
bythela rge c o up=ng c o n sta nts ofthe bo ndedproto n s(8 5.75(1H,ddt, J = 17.1, 10.2, 6.7 Hz,
8
'
-H)a nd 8 5･0 8-5,13(2 H, m, 9
'
- H)). Co mpa ringits EIM Sa nd lHNM Rspe ctra[ data,itw a s
identifed a s erythr o-1-(4-hydro xy-3- m etho xyphe ny])-2-(4- al]yト2,6-dim etho xyphe n o xy)
propa n-11 0いs olated fr o mMyristic afr agra n sHo utt.
3 1
. Ho w e ver,[a]D C a. ＋3.7
o
signific a ntly
differed fr o mthe refe r e n c e(7 S,8 R)-isom e r([叫｡ ＋25.28o)32,fro m which itw a spo stulated that
LA-10m aybe c o mpo s ed oftwo e n a ntio m e rs,in which the(＋)-is o m e rp edo min ated. Chiraト
H P L Ca n alys ]s with tw od 折e re ntelu e nts, EtO H:n-he x a n e4/6a nd MeO H: w ate r4/1 ho w e v e r
Sho w ed sing一epe ak(Fi9. 1 6).
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円g･ 16: ChJ
'
ra川 P L Ca n a[ysis of LA-10 witha) EtOH: n-he x a n e4/6a nd b)
MeO H:w ate r4/1
LÅ･朋 ･ L A-ll(C20H2605, 346)w a sis olated a s c o[ r[e s s a m orpho u s(Fig･ 17). Its
spe ctra一data w a s v e ry simila rtoL A-2e x c eptfo rthediffe r e n c e c a u s ed bythepre s e n c e ofa n
O Hgr o up at C-7(8 77･1)A The lH N M Rspe ctru m show ed sign al fo r abe n zy[ic methin e
s ubstitu ed byo xyge n at 84･41(d, J - 9.5 Hz, 7- H). The c o uplingc o n sta nt 9.5 Hzbetwe e n
7-H a nd 8-H s ugge sted the re一ativ e stru ctu r e, which wa side ntified a s1,4-di(4-hydro xy-3-
m etho xyphe ny])-2,3-dim ethylbuta nl -olor myrista rge n o] B, is o一ated fro m Myrl
'
stic a arge nte a
(Myrista c e a e).
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Fig.17:Re)ativ e str u ctu re of LA-11
L A･1 2･ LA-12(C20H2405, 344)w a sis o一ated a s c ol rle s s a m o rpho us(Fig. 18). Its
Stru ctu re W a s V e ry Simila rtothatofLA-10;e x c eptfo rthe abs e n c e ofo n eO C H3gro upat C-5
'
po sitio n a nd the pr e s e n c eth trlan Sdo uble bo nd betw e e nC-7
'
a nd C-8'in ste ad ofbetw e e n
16
C-8
'
a nd C-9' ･ Jts erythr o c o nfJ
'
gu r ation w a s e stim ated bythelo w c oup一ing c o n sta nt 3.1 Hz
betw e e n7-H a nd8-H･ Applic atio n of N O E D Fs ugge sted thepo sition ofthedo ub(ebo nd and
the O C H3gr o ups a nd inthefo=owing w ay･ Irradiation of7
'
-H(8 6.34, 1H, dq, J - 1 5.5, 1.9
Hz)sho wed N O Esin 2' -H(8 6･90, 1 H, J - d, 1･8 Hz)a nd 6' -H(86.87, 1 H, dd, J : 7.9, 1.8
Hz)I Again･ irradiation of 3- O C H3(8 3･87 8, 3H, s)a nd 3' - O CH3(8 3.876, 3 H, s)sho w ed
N O Esin2- H(8 6196, 1 H･ d･ J = 1･9 Hz)a nd 2
'
-H(8 6･90, 1 H, d, J = 1.8 Hz). Comparingthe
spe ctro s c opicdata withpub一ishedr efe r e n c e s, L A-12w a side ntified a s e rythr ol -(4-hydro xy-
3 仰 etho xyphe ny()-2-(2- m etho xy-4-tr a n s-pr ope nylphen o xy) propa n-1-ol or m a chilin C,
is olated fro mMa chI
'
u sthu nbe rgiI
'
(La u ra c e a e)
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F盲g･18:Re一ativ e str u ctu re of LA-12(N O ED F- arro w s)
9■
L A-13･ L A-1 3
, a white po wde r, 【a]
2
D
3
＋116o (MeO H), ha sthe m o[e c u[a rfo r m u[a
C26H3808, Which w a s e stablished bythe obs e r v atio n of mk 51 7.2180(M＋K)
'
in H R F AB M S.
T he 13c N M Ra nd D E P Tof L A-1 3sho w ed twe nty-six c a rbo n slgn alsfo r s e v e n m ethyl, six
m ethyle n e, fo u r methin e, a nd nin e qu a rte rn a ry c a rbon s. The che mic al shifts of the
qu a rtern a ry c a rbo n s w e re e xplain ed tobe o n e c a rbo nylat 8 21 2･3,thr ee ester carbo ny暮s at 8
170･3, 8 170･5 a nd 8 170･9,tw oolefin s at 8 1 30･3 a nd 8 146･8, a nd a noxyge n ated c a rbo n at
87 21 ･ Additio n a(ly,thr e e oxyc arbo
'
n s w e r e a s slgn ed tobe o n e m ethyle n eat 8 68.5 a nd tw o
m ethin e s at 8 67･O a nd 8 72･21 [nthe lH N M Rspe ctr u m, o n eO Hsign al w a s obs e rv ed at 8
2･05(1 H, br･ s)and thr e e a c eto xy[gro ups w e re e stim ated bythe observ atio n of the m ethy[
s]gn aJs at 8 1･91, 81･95a nd 8 2･00, c o rr e spo ndingtothe s lgn a[s at 8 21.4, 8 20.8a nd8 21.5
inthe 13c N MR. T hre eproto n s whichc o uplede a ch othe r a s6 4.94(1 H,dd, J = 10.7, 0:9 Hz,
17- Hcis), 8 5･12(1 H, dd, J = 1 7･1, 0･9 Hz, 1 7- Ht,a ns), a nd 8 5.80(1H,dd, J = 17.1, 10.7 Hz, 116-
H)indic ated a n othe rdo uble bo nd, which wa s a s sign ed tothe olefin c a rbo n sign alsfo r o n e
m ethy[e n e at 8 111･1(C-1 7)a nd o n e m ethin e at 8 144.5(C-1 6)in the 13c N M R. Tw o
o xym ethin e s a nd o n e o xym ethy]e n einthe
lH N M Rw e re obs e rv ed at 8 5.36(1 H, br. s, 9-H)
a nd 8 5･44(1H,t, J = 6･1 Hz, 1 3-H);a nd 8 4.04(1 H,d, J = 10.7 Hz, ll- Ha)a nd ∂4.22(1H,d,
J = 1 0.7 Hz, ll-H b), re spe ctiv ely. Afte rthe a n alysis of COSY a nd H MQC,thetotalstru ctu r e
ofL A-1 3w a sdete r min ed byH M B Ce xpe rim e nta sfo”o w s･ The m ethyfprotons of C-12at 8
1･14(3 H, s)sho w ed c ro s spe aks withC-1(8 51. ), C-2(8 212.3), C-1 0(8 1 30.3)a nd C-ll(8
17
68･5)I Both ofthe c o upled m ethyle nes, 3-H2 at 8 2･41-2･54(2H, m)a nd 4- H2 at 8 2.53-2.68
(2H･ m)Iindic ated c o rrefatJ
'
o n s with the c a rbo ny暮at C-2a nd the ofefin c a rbo nat C-5(8 14 6.8),
a nd the 一atte r m ethyle n ega v e a n additio n al c ro s speak with the olefin C-10. These
c o rre一ation s s ugge sted ahe x e n o n e ring(Aring), bothofefin c a rbo n sofwhichw e re c . rrelated
with 9-H･ Sin c e apanialstr u ctu r e oトC(9)H- C(8)H2- C(7)”- C(19)H3 W a s estim ated byCO S Y,
the c o rre[atio n sbetw e e n on e ofthe m ethyZe n eproto n s ofC-8 at 8 1･64(1 H, dd, J - ll.7, 1.9
Hz)with C-9 a nd C-10and betw e e n18- H3 With C-5, C-6(8 4 5･4), C-7(8 34･3)a nd C-13(8
72･2)m adethe B ring･ Thelo ng chain s ubstitue ntatthe C-6po sitio n w a s e stim ated bythe
l= N M Rche mic afshifts a nd the c o up一ing c o n sta ntstogethe r withthe H M B Cc o rrelatio n s of
2 0- H3 With C-14(8 44･9)I C-15(8 72･1)a nd C-16･The po sitio n s ofthr e e ac eto xy[gr o ups w e re
dete r min ed bythe obs e rv ed c orreJatio n sbetw e en 9- =･ ll-=2 a nd 13-H with the c a rbonyl
c a rbo n s at C-21(8 170･5), C-2 3(8 1 70･3)a nd C-25(8170.9). r e spe ctiv e[y, which w e r e als o
c orreJated withthe m ethyJpr oto n s at 8 2･00(22-H3)I at 8 1･95(24-=,)and 8 1･91(26-H3),
re spe ctiv ely,
The po sition s ofthre e a c eto xylgr o ups w e r edetermin ed bythe obs e rved c o rr e)atio n s
betwe e n9-H･ ll-H2 a nd 13-H with the carbo nyrc a rbo n sat C-21(8 1 70･5), C-23(8 170.3)
a nd C-25(8 170･9), re spe ctiv ely, whichw e reals o c o rreJatd withthe m ethylpr oto n s at 82.00
(22-H3), at 8 1･95(24-H3)a nd 8 1･91(26- H,), re spe ctiv ely.
2423
”
.
3
2
C
;:.t!-.
2
3
1S
1
. 21 22
0C O C H3
9 尺
10
‾ =
8
7 S
5
1 8
26
H3C COCi
25
S
∫
/
/
/
/
//
/
13
% 19
1 4
20
Fig.19:Stru ctu re of LA-13
15 16
A17
O H
T he re一ativ e str u ctu re of LA-13w a sdete r min ed by N O E D Fe xpe rim e nt(Fig. 20).
如adiatio nof19-H3 Sho w ed N O E in13-H a nd 14- H2, Which indic ated their s a m e o rie ntatio nin
spa c e･ Irradiatio n of 1 2-H3 Sho w ed NO E in9-H a nd irr adiatio n of 91H sho w ed N O E in o n e of
the m ethyJe n eproto n s of C-8 at 8 1･64(1H, dd, J - ll.7, 1.9 Hz). Co n side ringthe c o up[ing
C On Sta ntSbetw e e n(9)H-(8)H2i7)H,the relativ e str u ctu re w a s e stim ated.
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Fig･ 20:N O Es(da shed a rro w s)of LA-13;c a rbo n(f=ed),hydroge n(bla nk)
a nd o xyge n(spotted)cJ
'
rcIe s.
The C Dspe ctra of L A･1 3sho w ed a single po sitiv eCotto n effe ct at 291n m.(Fig. 21)
The refo re
･
the o ctant rule s e e m ed to be appJic abJe fo rdete r min atio n of the abs o(ute
c o nfJ
'
gu r atio n of L A,13･ if the stable c o nfo r m e r w a sobtain ed･ We c a rried o ut De n sity
Fu n ctio nal T he o ry(D FT)co mputatio n a[studie sto obtainthe optimiz ed stable str u ctu re u sing
(1 3 S, 15 S)-is o m e r･ Calc ulatio n s w e r e ex e c uted u sing Ga u s sia n9834at the B 3LY P le v eof
the o ry
35･ 3 6
withthe 6-31 G(d)basis s et･ 3 7 Al] ato m s w e r eJet to m o v efre ely du ringthe
optimiz atio nfo r e a ch m ofe c ule･ Applic atio n ofthe o cta nt r ule fo rthe obtain ed stable
co nfo r m e r re s ulted inthe abs olute ste r e o str u ctu r e of LA-1 3, e x c ept fo rthe C-1 3a nd C-15
po sition s･(FJ
'
g. 22)
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Fig. 21:C Dspe ctr u m of L A-1 3 in MeO H
1 9
(＋) (-)
磨
響
(-) (＋)
Fig･ 22=Stable c o nfo r m er of(13 S,15 S)-is o m e r of LA1 3afte rD F Ta n arysjs;
c a rbo n(f‖ed)a ndo xyge n(spotted)circle s, hydr ogen(n otsho w n)
L A-l 礼LA-14(C32H30 4N2･ 506)w a sis olated a s a white s o[id(Fig･ 23). Its 13c N M R
spe ctrum indic ated fo u r a ro m atic rings(24pe aks betw ee n8 1 26･8 a nd 81 37.2)a nd thre e
c a rbo nyJgro ups(8 1 67･2, 8 167･4 a nd 81 71･9)I 1= NM Rspe ctru m sho w ed tw ope aks at 8
6･53(d･ J - 6･7 Hz, lo
t
-N H)a nd 8 6･ 0(d, J - 8.2 Hz, 10-N H), whichdidn ot sh. w cr. s s
Pe aksin H M Q C･ Fr om 2 D N M Ra n alysis･its str u ctu rew a sdete r min ed. [6g229-1 800 0 in C D
spe ctru mindic atedits ste r e o stru ctu r es a m e a sthe refe r e n c e c o mp u nd[6g227 - 2353038.
Co mpa n ng the spe ctr o s c op(cdata w J
L
thpubfished refe re n c e s, LA-14 w a side ntified a s
a spe rphe n a m ate o r(＋a n
l
abe=a mide or (S)-N-be n z oyfphe ny]ala nin e-(S)-2-be n z a mjdo-3-
Phe nylpropy- e ste r, which w a sthe e ste r ofN-be n z oyル phe nylaFa n]
･
n o[ a nd N-be n z oyル
Phe nylala nine･ This w a sfirst is oJated fro m tw ofu ngu se s Aspe rgiI]u s ”a vJPe S
38
,
a nd
pe niciIIiu m c an ade n s e39
･
a nd als ois olated fro mthe p[a nt Arle m J
･
sia a n o m a]a(Co mpo sita e)40.
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Fig. 23:Stru ctu re of LA-14
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L A･1 5･ LA-1 5(C30H4804･ 472)w a sis olated a s a white po wde r(Fig. 24). 1ts IH and
13c N M R indic ated atrite rpe n oI
･
d str u ctu re･ which w a sdete r min ed bythe m ajor C ro s sPe aks
obs e rv ed in H M B C･ LA-1 5w a side ntifJ
-
ed a s2α
,
3β-dihydr o xyole a n-1 2- e n128- oic a cidor2α_
hydro xyole a n olic a cido r m a s[J
'
nic a cid isolated fro mHwtis c abI
'
tata(Labiata e)41. 1 3c NM R
data w a s c o mpa red witha 28-C H3de rivativ e
42
a nd a28- C O O CH3de riv ativ e
43
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Fig. 24:Stru ctu r e of L A-15
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L A-1 6･ L A-16(CllH1603･ 196)wa sis o一ated a s a whitepo wder(Fig. 2 5). Fro mN M R
a n alysis, its stru ctu re w a sfo u nd to c o ntain a s ubstituted cyclohe x a ne n ng c o njugated with a
fiv e- m e mberJa cto n e n ng･ The
l= a nd 13c N M Rand M S data of LA-16w e reide ntic a一 with
tho s e of isoJoJio[ide･4 4 4 5 4 6T he sm a‖spe cific rotation([a]
2
D
5
c a･ -4 0o
,
C =CI3)a nd C D(AE214-
4･67 MeO =)ofLA-16c o mpa red to tho s e of(＋)-is ofo=olide([a]
1
D
5
＋80.6o
,
C HCI3; C D AE212:
'10･39
･ MeO H)47 48s ugge sted the c o mpo u nd as a mixtu r e of e n a ntiom ersin which(-)-fo rm
w a spredo min a nt･ , Ho w e v e r･ itsho w ed a sTngle pe akby chiral-H P LCa nafysIS With EtO H:n-
he x a n e4/6elue nt(Fig･ 26)･ (')-is oloIJ
L
oh
'
de w a s at firstrepo托ed a s a synthetic produ ct
47
,
which w a sis olated fro mtoba c c o45a nd VI
'
bu m u mdl
･
Iatatu m(Caprifo[ia c e a e).4 8
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Fig. 2 5:Stru ctu re of L A-16
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Fig･ 26:C hiraトH P LC a n aJysJ
'
s of LA-16 with EtO H:n-h6x a n e4/6
21
L A-巧7b L A-17((e u c a spe ro n eB), a white po wde r, ha sthe m ote c ula rfo r mu(a C2.H3607,
which w a sdete r mined by mk 475121 00(M'K)
＋
in H R FA B M S(Fig. 27). The lH a nd 13c
N M Rspe ct｢at data w e r e re s e mb一d to tho se of LA-13(le u ca spe ro n eA), ex c ept o n e
additI
'
o n a( O H(8314 1･ br･ s)in LA-1 7w a s obse rv ed in ste ad of the sign als a s signedfor a n
a c etylgroupinL A-13･ The C-1 3m ethine proto n at 8 4･1 5(1H, dd, J = 9.2, 2.7 Hz)in LA-17
w a s shifted upfie[d by c o mpa ris on to that of LA-13(8 5.44), which e xplain ed the C-13
hydro xylstru ctu r ein L A-1 7･ T he abs o一ute ste re o stru ctu re of LA-17wa s simi一a rto LA-13a sit
als o sho w ed thepo sitive Cotto n effe ctat 291nm inthe C Dspe ctrum .(Fig. 28)
2 423
M31
12
仁C O
2
0
0
＼
ざ11
ヽ
1 S
0
5
1 8
21 2 2
0 C O C H3
9 尺
6
H O
8
S `
',
/JJ/JJ/19
3
1 4 1 5
2 0 0 H
6
A
Fig. 27:Stru ctu re ofLA-17
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F葺g･ 28:C Dspectru m of LA-1 7 in MeO H
LA-18･ The lH a nd 13c N M Rspectra of L A-1 8sho w ed a 5:2 m J
･
xtu r e oftw o
dia ste r eo m e rs･ A 鮎r a c etyJatio n of the s a mple, tw oc o mpo n e nts, LA-18 Adia c etate a nd LA-
18B dia c etate w e re s epa r ated.
L A･1 8 Adia c etaee, a white s olid, C24H3607, (Fig. 29) sho w ed tw e nty-fo u r c a rbo n
slgn alsinthe
13c NM Rspe ctru m･ whichJ
･
n cluded six m ethyI, s e ve n m ethyle n e, fo u r m ethine
a nd s e v e nqu ane rnary c a rbo n s･ The che mic al shifts of the qu arte r n a ry c a rbo n s w e re
e xp一ain edtobe o n e carbo ny[at 8 210･1,tw o e ste rc arbo nyls at 8 1 70.5 a nd ∂170.9, a nd tw o
o xygen ated c a rbo n sat 8 90･O a nd 8 92･3･ A dditio n a”y' thr e e o xyc arbo n s w e re a s slgn ed at 8
65･9(C H2)･ 8 79･6
.(C H)a nd 8 97･0(C H), which w e re c o rrelated tothe
lH N M Rsig
●
n als at 8
3･84(1 H, ddd･ J - 1 0･1･ 8･8･ 7･3 Hz, 15-Ha)a nd 8 4,ll(1=,td, J - 8･8, 2･1 =z, 15一山b),8
4･29-4･32(1H, m , 2- H)a nd8 5･77(1 H, s, 16-H), re spe ctiv ely, by H MQC. [nthe lH N M R
sPe Ctru m･ tw o a C etOXy[gr o ups w e r e e stim ated bythe obs e rvatio n ofthe m ethy[sTgn a)s at 8
2･01a nd 8 2･ 3
･
co rr e spo ndingtothe slgn als at 8 21.1 a nd 821.2 inthe
13c N M R. Thetota]
stru ctu re wa sdete r min ed byth6 H M B Cc o rr e-atio n s afte rC O S Ya nd = MQC e xperim e nts.
Bothm ethy]proto n s of C-1 7a nd C-1 8ga v e cr o ss pe aks with C-1(8 36.5), C-2(8 79.6)a nd
C-10(8 58･3)and the m ethyfof C-1 9with C-4(8 2 9.8), C-5, . C-6(8 92.3)a nd C-1 0s ugge sted
a he x a n e ring A in cluding a C(2)H- C(3)H2- C(4)H2 Stru CtJre obtain ed fr o mC O S Y. The
22
m ethin epr oto n10- H at 8 2･75(s)J
'
nthe A ring sho w ed the cr o s spe aks withC-9 c a rbo nyf
a nd C-6
･
and20-H3 Sho w ed the c o rrelatJ
･
o n s with C-6
･ C-7 at 8 38･7 a nd C-8 at 8 4 8.7. On e
ofthe C-8 m ethyJe n eproto n s at 8 2･04(1=･ dd, J - 13･2, 4･3 Hz)indicated the c o rrelatio･n
with C-1 0･ The refo re
,
the B ring c o n)ugated tothe Aring w a s e stim ated. T he s ubstitu e ntat
the C-6po sitio n w a s s ug ge sted bythe H M B Cc o rre[ation s of ll-H2 With C-5, C-6 a nd C-7,
The m ethjn eproto n1 6-H at 8 5･77(s)sho w ed cro s spe aks with C 1 3(8 9 0･ ), C-14(8 35.0)
a nd C-1 5(8 65･9)and additio n a‖y with C-12(8 36･ )I which indicated atetr ahydrofu r a n ring
D c o n n e cted with the ethyJgr o up at c-12･ Con side ring the m ole cula rfo r m ula of the
c o mpo u nd a nddo w nfieJdche mic alshifts of C-6 and C-13 inthe 13c N MR,the ethe rlinkage
betw e e nthe m m ade a n othe rtetr ahydrofu ra n n ng c･ T he po sitio n s of two a c eto xylgro ups
w e redete r min ed bythe obs e rved c o rreJatio n s of 2- H a nd 16-H with the c a rbonylc a rbo n sat 8
17 0･5 a nd 8170･9･ re spe ctiv ely, which w e re als oc o rr elated with the m ethyJproto n s at 8 2.01
(2- O C O CH3)and 8 2･ 3(16- O C O C H3).
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Fig. 29:Str u ctu r e of LA-18 A dia c etate
T he lH a nd 13c N M Rspe ctr a of L A･18 Bdia c etate we re sJ
t
miJa rtotho s e of LA-18 A
a c etate
7 aJtho ugh s o m ediffe re n c e s w e reobs e rv ed in the che m J
･
c af shifts a s slgn ed
Pa rtic uJa rlytothe C a nd Dring proto n s(Fig･ 3 0). The m ethin eproto n1 6- H at the a c etaI
po sitio nw a sdo w nfie[dshifted to 86･27(8 5･77 in L A-18 A dia cetate)inthe lH NM R F,o m
thes edata
･
LA-1 8B dia c etate wa s e stim ated to bethels om er of L A-18 A dia c etate at the C_
16po sitio n･ The2 D N M Ran afys )s als o s uppo rted the str u ctu re.
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Fig. 30:Str u ctu re ofLA-18 B diacetate
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Fo rdete r min atio nofthe ste re o che mistry' N O E D Fe xpe rim e nts ofLA-18A dia c etate
and L A-1 8B dia c etate w e re c a rried o ut･ ln LA-18 A dia cetate, irr adiatio n of 1 0- H sho w ed
N O E in 2-H･ 4-Hβ at8 1･58-1･6 3(m)･ 8-HP at8 2144(td, J - 1 3･2, 1.0 Hz)a nd 18- H3.
Irradiatio n of 19-H3 Sho w ed N O E in 7-H･ ll-HcL at 8 1･76-1･82(m)and 1 7-H,. Irradiatio n of
20-H3 Sho w ed N O E in 8-H2β a nd 14棚 at 8 1･93(ddd, J = 11･6, 7･3, 2･1 Hz). Again,
irr adiatio n of16-H show ed N O E in 4-H2Pa nd 12- =βat 8 2･10(dd, J = 9･5, 2.5 Hz), which
s ugge sted its α orie ntatio n･ Jn LA 1 8B diac etate, N O E D Fe xpe rim e nt sho w ed the simila r
re s u一ta s of LA-1 8A dia c etate･ e x c eptfo r16-=･ [nthis c a s e
,
irradiatio n of 1 6- H didn otsho w
N O EJ
'
n 12- H2･ Which s ugge sted its β orie ntation, but that in 4- Hβ w a s obs e rv ed.
Me a s u re m e nt of the ato micdista n cefo rthe stable c o nfo r m e rs obtain ed fr o mD FTa n alys]s
afte rGa us sia n98c alc ulatio nindicated the c-o s e c onta ctof 16-= w J
･
th 4- Hβin both is o m e rs
(2r56 Aoin LA-18 A dia c etate a nd 1･98Ao inLA-1 8Bdia c etate), which e xp一ain ed the obs e rv ed
NOE･ The N O Es ofL A-1 8A dia c etate a nd LA-18B dia c etate w e repre s e ntedin Fig1 31a nd
Fig･ 32, re spe ctiv e一y.
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Fig･ 31:N OEs(da shed a rro w s)of LA-18 A dia c etate;c arbo n(fil]ed), o xyge n(spo牡ed)
a nd hydroge n(b一a nk)circ一e s
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Fig･ 32:N O Es(da shed a rro w s)of LA-1 8Bdia c etate;c a rbo n(和一ed), o xyge n(spo仕ed)
and hydroge n(bla nk)circJe s
Both L A-1 8A dia c etate a nd LA-18 B dia c etate show ed sing-e po sitiv eCotto n e肝e ctat
297n min C Dspe ctra(Fig･ 33). Applicatjo n ofthe o cta ntrule s e e m ed to be applied forthe
dete r min atJ
'
o n of abs olute c o nfigu ratio ns u s暮ng their stab[e c o nfo r m e rs･ As the ac eto xyl
groups W e re m Ob‖e s o n egle cting their c o ntributio n,
S uggested a sin Fig34.
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the abs o一ute ste re o stru ctu re w as
Fig･ 33:C Dspe ctr a ofa)LA-18 A dia c etate and b)LA-18B dia c etatein MeO H
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Figb 34:Stable co nfo r m e rs ofa)LA-18A dia c etate a nd b)L A-18Bdia c etate afte rD F T
a n a一ysis;c a rbo n(filled)a ndoxyge n(spotted)circle s, hydroge n(n otsho w n)
L A･19･ LA-1 9(C32H50 11, 610)w a sis o一ated a sa white s olid(Fig. 35). ” 13c N M R
spe ctra7 32c a rbo n s lgn als were obs e rv ed･ From the c o upling c o nsta nts of the proto n s and
u slng CO S Yc o rr e[atio n s･ partialstru ctu re s were c o n stru cted
,
which w e r e c o n n e cted by
H M B Cc ro ss pe aks･ Its structure w a s e stim ated a s a nis op- m a r a n egfyc o sidein which the
glyc o side part w a s atta ched withC-3 of the ag[yc o ne pa rt a sthe c o rre)ation obs e rv ed
betwe e ng-1-H at8 4 A 2(1 H, d, J - 7･6 Hz) with C-3 at 8 89.4. The s uga rpa rt w a s
c ompo s ed of o n eβ-g(u c o s e a nd o n e α-rha mn o s e, which were dete r min ed bythe c o up一ing
c o n sta nts of the proto n s a nd their carbo n che mjc a]shifts･ T helinkage betw e e ntw os uga rs
wa sdete r min ed bythe HM B Cc o rre[atio n obs e rv ed betw e e ng-2-H at 8 3.4 6(1H,t, J = 8.6
Hz)with C-r-1 at 8 101･9･ Co mpa ringthe spe ctr aldatain cluding[a]D, LA･19w a s J
･
de ntified
a slinifolio s)
'
de
,
isolated fr o mLe u c a sII
'
nI
'
foII
'
a(Labiata e).4 9
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Fig. 35:Stru cture of LA-1 9
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L A･20･ The m ole c ularform ula of L A120([e u c a spe ro side A), C38H60 17W a s e stim ated
fro m m/I 827 3 505 fo r(M＋K)
'
in H R FA B M S(Fig. 36). The N MR spectra w a sLA-20w a s
simila r with L A-1 9 forthe agLyc o n epa rt a nd additio n al s[gnals were obs erv ed fo rthe
Pre s e n c e Of a o ne m ore s uga r, which w a s als o s ugge sted bythe m olecuJarfo r m u一a Al1
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thre e s uga rs w e reid ntified a sg(u c os e, which w e re c o n n e cted byβ一inkage dete rmin ed by
the (a rge c o upling c o n stants of the a n om e ric proto n s･ T he structu r e w a se stim ated by
detailed 2D NM Ra n aJysis･ Theglyc o sidepan fo u nd tobe atta ched with C-3 ofagFyc o n elike
LA-19 du eto obs e rv ed c ro sspe ak betweeng-1-= at84147(d･J = 7･3 =z)with C-3 at 8
.
90･3･
The h
'
nkage within the s uga rs were dete rmin ed by the obs e rv ed c o rrefatio n sin H M B C
betw e e ng-2- H at 83･56(dd･ J - 8･6･ 7･3 Hz)with C-g･･1 8 104.6 a nd betwee ng” -1-H at 8
4
･
42(d･ J - 7･6 Hz) with Cせ -6 at 8 70･0･ Co n s equently, L A-20wa sdedu c ed to be
is opim a ra-8(14)I1 5-dJ
-
e n e-7-keto-3- 0-β- D-gfu c o sy-(1 う6)-β- D-glu c o syf(1-> 2)-β- D-g[u c o side.
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L A-21- LA-21(]e u ca spe r o side B) sho w ed pe ak at m/I 62 7･3361 (M'H)
･
in the
H R F A BM S, c o rr e spo ndingtothe m ole c u-a rfo r m ula C32=51012･ The
lH a nd13c N M Rspe ctra
e xplained that the rha m n o s e m oietyin LA-1 9w a s repla c ed by gluc o s e(Fig. 37). The
glyc o side pa rt fo u nd to be atta ched with C-3 of aglyco n e‥ke LA-19a nd L A-20 du eto
obs erv ed c ro s spe ak betw e e ng一 川 at 8 4129(d･ J - 7･4 =z) with C-3 早t 887･7･ The
c o n n e ctio n ofthe s uga rm oietyw a sdete rmin ed bythe =MBC c ro s spe ak betw e e n ofg
･
-1- H
at 8 4･ 3(d･ J = 7･9 Hz)a nd C-g-2 at 8 81･3･ Co n side ringthe c o up[ing c o n sta nt of e a ch
an o m e ricproto nfo rβa n o me r, theis opJ
-
m a ra-8(14)･1 5-die n e-7-keto-3- 0-β-D-glu c osyF(1 う2ト
P-D-gJu c o side stru ctu r e wa s obta l'n ed.
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L A-2 21 The m oJe c ufa rformula C38=60 16 0f LA-22([e u c a spe ro side C)(Fig. 38)
established by m/z 795･3800(M'Na)
＋
in H R F A B MS a nd the l= a nd 13c N M Rs ugge sted
additio n algJu c o s em oietyin LA-19･ The po sition w a sdete r min ed bythe H M BC c o re[atio n
betw e e ng
'
-1-H at 8 4･26(d･J = 7･6Hz･)a nd C甘 6at 8 68･6･ T he-arge c o up=ngco n sta ntof
the a n o m e ric proto n of the additio n alg)u c os eindic ated βIinkage･ Afte
■
r hydr olysis. D-
glucos e a nd L-rha m n o se w e r eide ntified by H P LCa n alysis witha chira[dete cto r(Fig. 39).
The structure of L A-22w a sthe refo r edeter min ed a sis opim ara-8(14),1 5-die n e-7-keto-3- 0-β-
D-gfu c o sy4(1 う6ト【牡L-rha m n o sy(1う2)トβ-D-glu c o side.
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Fig･ 39:H P L Ca n alys[switha chir aJ dete cto r of LA-22sugarpa rt
The abs olute c o nfigu ratio n s of L A･20- ･22w e re s upported byC Da n a一ysis(Fig. 40).
The C D datain L A･1 9- ･22w e re s舌mi)a rtolinifoliol(Ae246-5.1, MeO H),the ag[yco n epa rtof
linifoJio side･ whe re astheysho w ed the oppo site Cotto n sJgn S c ompared totho s e ofo ryz ale xin
A(n egativ eCotto nat 210n m, po sitiv eCotto n at 2 50n m,ppsitiv eCotto n at 335n m),is o一ated
fro mOly2:aS at)
'
v a
50
,
28
a)
c)
以ot Ct)
ur
l!止 CrJ
RT
I訴.
4
～
8
-～
-
3
1
.低8
昭】
`;0
1掬
.q
2tT.
q ど
‾.?
l m
＼
＼
㌔
2男 3CD
VI Vg 如洲仰J
1
1
至
i･-.-･･.- -.-+ _.._ _. , _
J仰
_
. .
, L r ,
. . 一‡,i:
'
･i=浩;蒜
ー ､ 叫
- I - ･ - I
. ～ - - ･ - ･ ･L･ ･ . 山 . . ., . . 山 .
,
... .. . ,y _L{ w . A , ..,,J 仙 , .n u ≠ . .
物 品 塀1 3
C
B ･4q
挿d. CO
=T
.
I)瓜 C臼
げT
･2
-3
1抑
at喝
鍋
峨
孤
' ＋ -+
㌔,_
き船 故 知l
伽 kn dflTd
ア
張
烹=.A;=i.:.㌫ 鰍/
ノ
b)
d)
2
甘
z
J
i
tl蜘
l 加
d茨I
L. . .
F･
･ ･ - ･ ･ ん ･ - ･ ･ ･
,
･
､ ,A. . . . . . . ” . - . <JJ ” . . . . . … …L, . . . . ､ n . MLー 伽 _ ,
即 2yT 5佃 守W
y柵 b吋沖佃
Fig･ 40:C Dspe9tra Ofa)LA-1 9･ b)LA-20, c)L A-21and d)L A-22 in MeO H
29
戯王
M ･ ‡取払畳b 紬o訂yAc鶴Ⅴ豆食yagain stPG-‡弧du c edCo 軸 ac鮎 弧
TheinhibJ
-
to ry a ctivitie s again st PG-indu c ed c o ntra ctio n of the e xtra ct, fra ctio n s a nd the
is olated c o mpo u nds of La spera w e re m e a s ured bythe Magn u sa s s ayu slng guin e ap[gi]e u m.
T he re s u一tw a s s u m ma riz ed inTable1.
Tab書e1:Re s u一tof P G inhibito rya s s ayof L･ a spe ra
Sa mple P G Elinhibitio n P G E2inhibition
Co n c entratio n(pM) Activity Co n c e ntratio n(uM) Activity
MeO H Extr a ct 3 xlO
‾4
g/mL [＋十】 3xlO
-4
g/mL [＋＋]
n-he x a n elaye r 3xl O
‾4
g/mL 【＋] 3xl O
･4
g/mL 【＋/-]
n-BuO H laye r 3xl O
-4
g/mL [＋＋] 3xlO
14
g/mL 【＋＋】
Wate r[ayer 3 xlO
-4
g/mL ト】 N T
Fr. 1A 9xlO
- 5
g/mL [1 9xlO
I 5
g/mL ト】
Fr. 1 B 9xlO
-5
g/mL [＋＋] 9xlO
･5
g/mL [＋＋]
Fr. 1 C 9xlO
-5
g/mL 【＋＋] 9xlO
-5
g/mL 【＋＋】
Fr. 1 D 9xlO
-5
g/mL [＋＋] 9xlO
-5
g/mL 【＋十】
Fr. 1 E 9xlO
-5
g/mL [＋＋] 9xlO
‾5
g/mL 【＋十】
LA-1 9 x.1 0
- 7
g/mL(2.7) 【＋＋] 3xlO
-6
g/mL(8.7) 【＋＋】
LA-2 3 xlO
‾ 6
g/mL(9.1) 【＋＋】 3xlO
‾ 6
g/mL(9.1) 【＋＋】
LA-3 9xlO
-5
g/mL [-] 9xlO
‾5
g/mL ト】
L A-4 1 xlO
- 5
g/mL [-] 3xlO
-5
g/mL [-]
L A-5 3 xlO
-6
g/mL(5.2) 【＋＋] 9xlO
-6
g/mL ト】
L A-6 9xl O
-6
g/mL ト】 9xlO
‾6
g/mL ト】
L A-7 3xl O
‾5
g/mL ト】 3xlO
I5
g/mL ト】
L A-13 6xlO
‾5
g/mL(126) 【十＋】 6xl O
‾5
g/mL(126) 【＋＋】
L A-15 3xlO
-5
g/mL [-] 3xl O
‾5
g/mL [-]
LA-18 6xlO
-5
g/mL ト】 6xl O
-5
g/mL ト】
LA-19 6xlO
-5
g/mL(98) 【＋】 6xl O
‾5
g/mL ト】
LA-20 6xlO
-5
g/mL(76) 【＋＋] 6xlO
‾5
g/mL(76) 【＋＋】
LA-21 1xlO
‾5
g/mL(16) 【＋＋】 3xlO
-5
g/mL(48) 【＋＋】
L A-22 3xlO
-5
g/mL [-] 3xl O
-5
g/mL ト】
SC-51089 (3) [＋＋】 (3) 【＋十】
【＋ ＋】: >50 % inhibitio n,【＋】: <50%inhibitjon,[＋/-]: n otcle a r,[1:in a ctiv e, N T: n otte sted
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Fig. 42:P G inhibito rya ctivitie s of LA-1, LA-2 a nd LA-5
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喜一5･ D P PH 汲ad畳ca且Sca v e ngi汲gAc酌量ty
The D P P Hrad]
'
c a( s c a v e ng- g a ctivitie s of the e xtra ct, fr actio n s a nd the isolated
c o mpo u nds of L･ a sper a w e rete sted by TLCa nd [C50W ere dete rmin ed u s]ng a mic roplate
re ade r. The re s u一ts w e r e s u m m a riz ed inTable2.
Tab(e2:Resultof D P P Hradic aJs c a v e ngLng as s ay Of L･ a sper a
Sa mp一e Antio xida nteffe cto nT LC lC50
MeO H Extra ct (＋) c a･ 1 00pg/mL
n-he x a n eJaye r (＋) N T
n-BuO H faye r (＋) N T
Wate rlaye r (＋/-) N T
Fr, 1 A (＋/-) N T
Fr. 1B (＋/-) N T
Fr. 1C (＋) N T
Fr. 1 D (＋) N T
Fr. 1E (-) N T
L A-1 (＋) 60uM
L A-2 (＋) 28い一M
LA-3 (＋) 50い′M
LA-4 (-) NT
LA-5 (-) >500けM
LA-6 (-) N T
LA-7 (-) N T
L A-8 (＋) N T
L A-9 (＋) N T
L A-10 (＋) N T
LA-ll (＋) N T
L A-12 (＋) N T
LA-1 3- -2 2 (-) N T
Qu e rc etin 30uM
(＋):D P P Hpo sitiv e,(＋/-): n otcle a r,(-):DP PH- n egativ e, N T: n otte sted
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‡-6. D isc ussion
By a ctivJ
-
ty- O rie nted s epa ratio n u slng du al a s s ay m ethods P G inhibitory activity a nd
D P P Hradic a[s ca v e nglng effect･ tw e nty-two c o mpo u nds w e reis olated fro m L･ a spe ra. AIIof
the s e w erefirstis olated fro mthispla nta nd LA-8, LA-13a nd LA-17, L A-18a ndLA-20- -2 2w e re
n e w c o mpou nds.
]n P G inhibitio n
･
a m o ngthe]ign a n s, L A-1 - -3, LA-1 a nd LA-2 sho w edpo sitiv e
effe ctwhe re a sL A-3 w a sde v oidof this effe ct uptothe c o n c e ntratio n of 9x10
-5
g/mL, which
indic ated that the pre s e n ce of a dio xym ethy]e n ebridge betw ee n C-3 a nd C-4 mightc a u s e
in a ctivity.
Am o ngthef[a v o n oids, LA-4 - -7, o nlyLA-5 c o ntaining p-c o u m a royトβ- D-gJu c o side m oiety
sho w ed inhibito ryeffe cto nPGEl-indu c ed c o ntra ctio n.
The n e wdite rpe n eLA-13sho w edpo sitiv e effect, but LA-1 8 didn otsho w a ctivityupto
the c o n c e ntr atio n of 6x lO
･5
g/nlL･ Fu rthe r study o nthe detailed pha r m a c ologya nd the
pha r m a c opho reinL A-13m ayc o ntributetothethe r ape utic sininfla m m atio n.
1nthe c a s e ofis opJ m a ra n eglyc o side s, the s uga rpa托 v a riation both inthetype a ndthe
35
n u mbe r
･
co ntributedto PG inhibito ryactivitya sfo=o w s･ LA-21c o ntainingtw oglu c o s e s sho w ed
pote nteffe ct･ hl C re a Singthe n u mbe r ofs ugar u nits(o n e m o reglu c o s e)a s s u ch LA-20redu c ed
the a ctivity･ 1nLA-1 9, altho ugh ithad tw o s uga r u nitsbuto n e ofthe m was rha m n o s e
,
which･als o
redu c ed the a ctivity･ L A-22c o ntaim ngtw og-uc o s e s a nda rha m n o s e w a sde v oidofthe a ctivity･
ln c a s e of D P PH radic als c a ve ngng a ctJ
･
vity, a”the-ign a n s, L A-1 - -3, a nd n e olign a n s,
LA-8 - -1 2
･ sho w edpo sitiv eeffe ct･ whe re a s othe ris olated c o mpou ndsLikefJa v o n oids,fla v o n oid
glu c o side･ te rpe n oids･ a ndte rpe n oidgJyc o sides, etc_ w e rein a ctiv e. T his re s u一tindicated that
altho ugh phe n olic gro up 暮n lign a ns m ay a ct a s radic a[ s c a v e nge r, butitis n ot s uffic e nt for
fla v o n oidskefeto n
･ W ithin L A-1 - -3, LA-2 sho w ed pote nt eqe ct, whe re a sthe pre s e n c e of
tetrahydrofu r a nn ng o rdio xym ethyln ebridge a sin LA-1 a nd LA-3, re spe ctive[y, r edu c ed the
a ctivity.
LA-2(m e s o-dihydrogu aia retic a cid)w a s repo rted to pre s e rv ethele v ers a nd a ctivitie s of
gJutathio n e･ supe ro xide dis m uta s e･ g)utathio n e o xidas e a nd c ata[a s e･ lt a一s o am elio rated lip d
PerOXidatio n･ a sde m on strated bythe r edu ctio nof m aJo ndia[dehydepr odu ctio n. The s e re s u(t
s ugge st thatm e s o-dihydrogu aia retic a cide x e rtsdiv e rs ehepatoprote ctive a ctivitie s, pe rhapsby
s e rving a spote nt a ntio xida nts･
5 1 AItho ughthefla v o n oids, LA-4(a c a c etin), LA-6(chrys o e rio[)
and LA-7(apige nin), didn ot indic ate a ny a ctivityin this e xpe rim e nt, the follo wing repo rts
s ugge sted their c ontributio ntothe a ntiinfLa m m ato ry effe ct a s w ell: ac a c etinfo rinhibitio n of C O X
a nd 5-L OX;ap]ge ninfo rtheinhibito ryeffe cto nN Oprodu ctio n a nd P G E2 rele a s e;a redu ction of
iN OS a nd C O X-2 e xpre s sio n; s uppre ssio n ofthe LPS-indu c ed a ctiv atio n of N F-kB; a nd a n
inhibito ry effe ct o n s o m e othe rin触 m m ato ry m ediato rs･ In vI
･
v o effe cts of chrys o e riol a nd
apJgenin w e r er po rted u slngT P A-indu c ed m o u s e e ar ede m aa ndc a rr age e n a n-idu c edratpaw
ede m a, re spe ctiv e)y･
5 2 53 5 4 55 5 6LA-15(m a s=nic a cid)a nd stigm a ste rolglu c o side sho w ed
slgnific a nt a nti- nfla m m ato ry a ctivity e v alu ated by c a rrage e e n a n-indu c ed ede m ainhibitio nin
mic e･57 so m ehigMyo xyge n ated is opm a ra n edite rpe n e sha v ebe e n repo rted fo rthe nitric o xide
inhibito ryeffe ct.
58 59
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II-1. P hnt Material
T he sm allbranche swin 一e a v e s of C. Ia u rWDIiu s(Fig. 45)w e re c o”e cted 甘o m Beys ehir,
Ke nyain Tu rkeyinJu n e199. A 触r wards, tho s ewere app一iedto shade drying u ntilc o mpJete
dryn e s s. A v o u che r spe cim e n(No. LN P 20111-0)w a sdepo sited inthe Labo rato ry of Natu ral
Pr odu cts C he mistry, Gr adu ate Scho olof P ha r m a c e utic al Scien c es, C hiba Univer sity.Japa n.
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'
u s(byProf. E. Ye silada)
It12. Extra ction andIs ohtio n
T he e xtr a ctio n a nd is oJatio n of C. Ia u J飽Iiu s w a s c a rried o uta sgJV e nin cha rt ”-1 - 1l-5.
T he dn
'
ed pJant m ateriaJ(1.93 kg)wa s extra cted two tim e s with MeO H(14 & 8 L)atr o o m
te mpe r atu reto getthel
d
e xtra ct(258. g)a nd 2
rd
e xtra ct(196.4g), re Spe ctiv ely. The e xtra ct
show edinhib汁io n agaJn St bo廿-P G El a nd Erjndu c ed c o nh ctio n singul n e a叩 ile u m at 3xl o
ヰ
g/mL a nd a(s oD PP Hradjc als c a v e ngi ga ctjv吋 o nT LC. The l
d
e xtm ct(165.8 g)w a sthe n
applied to Diaio nH P 20 c oluJT nChrom atogr aphyfわr re m ovalofchlo rophylls eluted with MeO H
a nd a c eto n e. T he alm o stcMo rophyl] bee MeO Heluate(154.8g)wa s evalu atedfo r a ntio xida nt
a ctivity(JC50 C a. 100llg/mL) u sing a mbr oprate r e ade r with D P P Hre a9e nt. 1tw a sthe n
partitio n ed s u c c o s siv叫 wi廿1 n^ e x a n e, EtO Ac, 17･BuO H, a nd w ate r. T he cle a rP G inhibito ry
a ctivitywa s obs eN ed intheEtO Ac什a ctio n, which abo sho w ed D P P Hradic als c a v e ngig effe ct.
Ba s ed o nthe s e re s un , the EtO Ac斤a ctjo n w a s九Irhe r s epa r ated bySephade xL H-20c o[u m n
wi廿1 MeO H to obtainthr e eh ctio n s
.
h' . 1 -A - 1-C. Am o ngthe s e, れ 1 Csho w ed m o r eba n50 %
38
inhibitio n again stP GEl-indu c ed c o ntra ctio n at 9x 10
-5
g/mL. Fr. 1Bsho w ed te s stha n50 %
inhibitio n atthe s a m e c o n c entratio n･ whe r e a s,fr･ 1 Awa sin a ctiv e. D P P =po sitive spots o nTLC
w e re als o cfe a rLyobs erv ed infr1 1Band fr･ 1C･ Sepa r atio n s ofthe s etw o a ctiv efra ctio n s w e re
indepe nde ntlyc a rried o ut a冊e rw a rds.
Fro mfr･ 1 C(6･33g)eightc o mpo u nds, C L･1 - ･8 w e reis olated, Am ongthe m, C L･1(486
mg)w a sthe m ajo r c o mpo u nd.
Fromfr･ 1B(36･47g)eightco mpo u nds, C L･9 - ･1 6w e r eis olated.
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C L-l･ C L-1(C16H1207･ 316)w a sis olated a sye‖ow po wde r(Fig. 46). Its
IH N M R
spe ctru mwa scha ra cte ristic offlavo n oid, a stw o m eta c oupledproto n s w e re obs e rv ed at∂6,18
(1H, d･ J - 1･9 Hz･ 6-H)a nd 8 6･39(1H, d, J = 1･9 Hz, 8- H),thre e a ro m aticpr oto n signals ofa
1,3･4-tris ubstituted be nz e n e ring w e r e obs e rv ed at8 6･89(1H, d, J = 8.5 Hz, 5㌧H),8 7.43(1H,
dd
･
J - 8･5, 2･1 Hz, 6
'
-H)a nd 8 7･53(1 H,d, J - 2･1 Hz. 2
'
-H), a nd ahigHydeshieldedsign a[w a s
obs e rv ed at 812･69(1 H, s, 5- O H). lrradiatio n of 3- O C H3 at8 3.77sho w ed N O E in2, _H a nd 6, _H
fro m whichthepo sitio n of O C H3 W a sdete r min ed. lnF A B M S,(M＋H)
'
pe akw a s obs e rv ed at 317.
Co mpa rfngthe spe ctral data withpublishedrefe re n ce, C し1w a side ntiReda squ e rc etin3- m ethy[
ethe r,is olated fro mArtem I
'
siain c a n e s c e n s(Compo sita e).
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Fig･ 46:Stru ctu r e of CL-1(N O E D F- a rr o w s)
CL･2･ C し2(C17H1407, 330) w a sis o[ated a syeJIo w po wde r(Fig. 47). 1ts IH N M R
spe ctru m w a s v e rysimila rto C L-1, e x c ept fo rthe pre s e n ce ofo n e m o r eO C H3gro up at 8 3.85
(3H, s, 7- O C H3)･ Irr adiatio n of 7- OCH3 Sho w ed N O E in6-H at 8 6.36(1 H,d, J = 2.1 Hz)a nd 8-H
at 8 6･ 9(1H,d, J = 2･1 Hz)･ Co mpa ringthe spe ctr al data withpublishedr efe re n c e,
61
togethe r
with the pe ak obs e rv ed at331 fo r(M＋H)
＋
in F AB M S
. C L-2 w a side ntified a squ e rc etin 3,7-
dim ethylethe r,is olated fr o mCr oto n schiede a n u sSchJe cht(Eupho rbI
-
a c e a e).
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Fig･ 47:Structu re of C し2(N O E D F- a rro w s)
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CL･3･ C し3(C16H1205, 284) w a sisolated a sye=o w po wder(Fig. 48). Its
IH N M R
spe ctru m sho wed tw o m eta c o upledproto n s at8 6･37(1H,d, J = 2.1Hz, 6-H)a nd 8 6.76(1H,d,
J = 2･1 Hz
,
8-H)Itwo s ets ofa r o m aticproto n sat 8 6.92(2H, m, 3
' & 5' -H)a nd 8 7.96(2H, m, 2
1 &
6
'
-H)a nd ahighlyde shiefdedsign alat 8 12･96(1 H, s, 5- O H)cha r a cte ristic offlavo npid. On e
O C H3 Sign alw a s obs e rv ed at 8 3･86(3H, s, 7- O C H3), Whichpositio n w a sdete r min ed byN O E D F,
a sirradiatio n ofthispe ak sho w ed NO E in 6-H a nd 8-H. ln FA B M S,(M･H)
＋
pe ak w a s obs erv ed
at 285･ Co mparlng the spe ctra暮 data with pub一ished refe re n c e, C し3w as ide ntified a s
9e nkw anin.
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Fig･ 48:Stru ctu re of C し3(N O E D F- arro w s)
C し4･ C L-4(C17H1406, 314) w a sis olated a sye=o w po wde r(Fig. 49). Its
IH N M R
spe ctru m w a s v e ry simi一a rto C L-3, e x c ept fo rthe pre s e n c e ofo n e m o reOC H3gr o up at8 3.79
(3H, s. 3- O C H3)I T he po sitio n ofthe additio n alO C H3 gro up W a s e stim ated bythe obs erved
N O E in2
'
& 6
'
-H at 8 7.97(2H, m)byirradiatio n ofthispe ak, whe r e a sirradiatio n of 7- O C H3 at 8
3･85(3 H, s)sho w ed NOEsin6-H at8 6･37(1 H,d, J = 2.2 Hz)a nd 8-H at86.75(1H,d, J = 2.2
Hz)･ C L-4 sho w ed the pe ak at315 fo r(M＋H)
'
in F AB M S. Co mpa ringthe spectraldata with
published refe re n c e, C L-4 w a side ntified a ska e mpfe roI 3,7-dim ethyl ethe r o rka m atke nin,
is olated fro m v a rio u sAe o nl
'
u m spe cie s(Cr a s sula ce a e).
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Fig. 49:Stru cture of C L-4(N O E D F-a rro w s)
C L-5. C L-5(C17H1407, 330) w a sis o[ated a syello w po wde r(Fig. 50). Its
IH N M R
spe ctru m w a s v eⅣ simi一a rto C し1, e x c ept fbrthe pre s e n c e ofo n e m o r eO C H3group at∂3.89
43
(3H･ s･ 4
'
- O CH3)･ The po sitio n ofthe additio n a一0C H3 gro up W a s e stim ated bythe obs erved
N O E in5'-H at 8 7100(1H･d, J = 8･5 Hz)byirradiatio n ofthispe ak. Again,irradiation of 3- O C H3
at 8 3･74(3H･ s)sho w ed N O Ewith 2
'
-” at 8 7･54(1H･d, J - 21 Hz)a nd 6
7
-H at 8 7.57(1H,d, J
≡ 8･5
,
2･1Hz)～ InEIM S･the m ole c u一a rio npe ak wa s obs e rv ed at 330･ Co mpa ringthe spectral
data withpub=shedrefe re n c e･ C L-5 w aside ntifieda squ e rcetin3,4
･
-dim ethylether,is o[ated fro m
Arle m I
'
siain ca n e s c e n s(Co mpo sita e).
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Fig1 50:Stru cture of C L-5(N O E D F-a rrow s)
CL･6･ C L-6(C15HIO 5, 270) w a sis olated a syello w po wde r(Fig. 51). Its IH NM R
spe ctru msho w edtw o m eta c o upledpr oto n s at 8 6･1 8(1 H,d, J = 2.1 Hz, 6-H)a nd 8 6.46(1H,d,
J - 21 Hz, 8-H),tw o s ets ofar o m aticpr oto n s at 8 6.91(2H, m, 3
' & 5' -”)a nd 8 7.90(2 H, m, 2
1
&
6' -H)a nd a highlyde shielded sign al at8 12.94(1 H, s, 5- O H)cha racteristic of fla v o n oid. Its
stru ctu re w a s v ery simila rtoC し3, ho w e v e r, n oOC H3 SIgn alw a s obs e rv ed. The m ole c ula rio n
pe ak w as obs e rv ed at270 inEIM S･ Compa r[ngthe spe ctra[ data withpub[ishedrefe re n c e, C し6
w a side ntifieda s ap]ge nin,
24
whichw a s afs ois o(ated fro mL･ a spe ra･
3
-
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Fig暮 51:Stru ctu re of C L-6
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CL･7･ C L-7(C17H1406, 314)w a sis olated a sye=o wpo wde r(Fig. 52)a s a mixtu re with
C し4･ Its l= N M Rspectru m w a sve ry simila rto C L-4, ho w e v e r o n eO C =3 gro up PO Sitio n w a s
cha nged･ Irradiatio n of 4
'
- O C H3 at 8 3185sho w ed N O E in3
'
& 5
'
-H at 8 7.1 3(2H, m),fr o m which
itspo sitio n w a sdete r min ed･ The m ole c uia r J
'
o npe ak wa s obs e rv ed at 314 in EJM S･ Co mpa rlng
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the spe ctral data withpublishedrefe ren c e, C L ]w a sidentifeda ska e mpfe rol 3,4
･
-dim ethylethe r
o r e r m a nin
･is olated fro mHap/opappu s s o n o r en sis(Aste ra c e a).
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Fig† 52:Stru ctu r e of C L-7(N O E D F- a rro w s)
C L･8･ C L-8(C14H608･ 302)w a sis olated a s white po wde r(Fig･ 53). 1ts
IH N M Rspe ctra
sho w ed o nJytw o sign als, o n e at 8 7･45(1 H, s, 5/5
'
-H)fo r a na ro m aticproto n a nd a nothe r at8
1 0･6(2 H, br･ s･ 3 & 4/3
'
& 4' -O H)I
13c NM Rspe ctr a sho wed s eve n sign alsin a ro m atic regio n.
Fr o mF GH M Q C, the c a rbo n c o ntaining pr oto n w a sa s sign ed･ In E[M S, the m o-e cula rio npe ak
w a sobs e rved at 302･ Co mpa rlngthe spe ctral data with published refere nce, C L-8 w a s
J
'
de ntifieda s e=agic a cid,is olated fro mDI
'
plopa nu x sta chya nthu s(Aralia c e ae).
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Fig. 53:Str u ctu re of C L-8
C L･9･ C し9(C35H60 6, 576)wa sis o一ated a s white powder(Fig. 54). Co mpa ringthe
spe ctraldata w J
'
thpublished refe ren c es, C し9w a side ntified a sβ-sito steroト3- 0-P-glu c o side o r
stigm a-5- e n-3- 0 -β-glu c o side,
ba rlbade n si .65
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Fig. 54:Stru ctu r e of C L-9
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C L･1 0･ C し10(C21H22011, 448)w a sis o(ated a syetlo wpo wde r(Fig. 55). Its ID N M R
spe ctraindic ated the pre s e n c e of af(a v o n oidand a rha m n o s einits stru ctu re. Fro m2D N M R
a n aJyslS,its stru ctu re w a s e stab一isheda nd ide ntifieda squ e rc etin3-0一 駄 rha m n o side o rqu e rcitrin
co mpan ngthe spe ctraldata withpublishedrefe re n c e.
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Fig. 55:Stru ctu re ofC L-10
OH
C レ朋- C し11(C17H20 8, 352)wa sis olated a s a white po wde r(Fig. 56).
1H N M R
spe ctraldata sho w ed tw o s ets ofa ro m aticprotons at 8 6.78-6.81(2H, m , 3
' & 5
'
-H)a nd 8 7 A 3-
7･63(2H, m , 2
' & 6' -H), a ndtw otra n s-olefinproto n s at 6 6.36(1H,d, J = 15.9 Hz, 8
'
-H)a nd at 6
7･65(1 H,d, J = 15･9 Hz. 7㌧H), which indicatedthepre s e n c e ofap- c o u m a ric a cidm oiety. E]M S
sho w edthe m o暮e c u(ario npe ak at 352. The stru ctu re w a s e stablished fro mdetaiTed 2D N M R
a n a一ysis a nd ide nt)
'
fied･ a s 5- 0サ C O u m a rOy[quln lC a cid m ethyl e ste r, c o mparing with the
23 20
pub[ished data･
6 7･ 6 8 Ho w eve r
,
its[α】D O
o
(c0.5, EtOH)diffe r ed fro mthe refe re n c e【a]D -1 0.O
o(c
0.4, EtO H). Fro m which,itw a s e stim atedtobe a mixtu reofe n a ntio m ers,
ho w e v e r
,
sho w ed sing[e pe ak with EtO H:n^ ex a n e4/6e[u e nt(Fig. 57).
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C L･12･ C し12(C26H36011･ 524)w a sis olated a s a white po wde r(Fig. 58), Its
I
H N M R
spe ctr aindic ated tw oC6-C3 Stru Ctu re S･ Cha r a cteristic of lign a n, a nd a rha m n o s es uga r･ Fro m
detai[ed 2DN M Ra n alysis･ the stru ctu re w a s e stim ated a nd identifed a s1-(4-hydroxy-3-
m ethoxyphe ny[)-2-[4-(3- α 心 rha m n opyra n o xypr opyl)-2- m etho xyphe n o xy]-1,3-propa n edioI,
is olated fro m PI
'
n u s co ntola (Pin a c e a e) 69 a nd fro m Epim ediu m gr a ndJ
･
flor u m va r.
thunbe rg/a n u m･
70 The r elative stru ctu re w a sdete r min ed by N O E D Fe xpe rim e nt, in which
irr adiatio n7
'
-H sho w ed NO E in2
'
-H a nd 6'- H
,
a nd irradiatio n of 8, -= sho w ed N O E in5-H
,
which
indic ated its thr e o co nfigu ratio nr A Re r acid hydrolysis, the s uga rpa rt w a side ntifed a sし
rha m n o s ebyH P L Ca n a[ysis witha chir al dete cto r(Fig. 59).
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'
CL･13･ C L-13 w a s obtain ed a s a white po wd er(Fig. 60), which sho w ed th
r
e m o一e c ula r
io npe ak at m J2508･1932 in H R FA B M S, c o n site nt with the m o一e c ula rfo r m ula C25H占201.. 1 3c
N M Rspe ctr a sho w edtw e nty-fiv e slgn a]s a m o ngwhich tw ofo r m ethy(,fo u rfo r m ethy[e n e,
.
tw elv e
fo r m ethin ea nd s eve nfo rqu a rte rn a ry c a rbo n s･ Thequ arte rn a ryc a rbo n s w e re e xplain ed astw o
a ro m atic c a rbo n s at 8 130･3 a nd 8 134･9
-fo uro xyge n ated a r o m atic c a rbons at 8 146.2, 8 147.3,
8 148･6 and8 14910･ a nd o n e o xyge n ated c a rbo n at882･3･
1H N M Rspe ctra sho wedsix slgn afs
fo r a ro m aticproto n sat 8 6･70-6･74(2 H, m , 5
' & 6'- H),8 6･74(1 H,d, J : 8.0 Hz, 5-H),8 6.87(1H,
dd, J = 8･0, 2,O Hz, 6-H). 8 6･91(1 H,d, J = 1･5 Hz, 2
'
-H)a nd 8 7.ll(1H,d, J = 2.O Hz, 21H), o ne
for a n o xyge n ated m ethin eproton at 8 4.75(1H, d, J = 7.9 Hz, 7-H), a nd o n efo r a n a n o m e ric
47
Proto n at6 4･24(1H･d･ J = 7･6 Hz･ 1” -H)a m o ng others･ By= M B Ca ndC O S Yc o rrelatio ns,tw o
1･3･4-tris ubstitu ed be nz e n e n ngs w e re co n stru cted･ [nH M B C,2-H sho wed c o rre一atio n with C-7
(8 85･2), a nd the m ethin eproto n7-H sho w ed c o rr e-atio n s with C-8(8 60･2)a ndc-9(8 68.1). On
the othe rha nd･the meth.
-
n eproto n8-H at 8 2･41(1H,t]d, J = 7･3, 4.9 Hz)sho w ed c o rrelations
with both C-1(8 1 34･9)a nd C-7, which helpedto m ake aC6- C3 m Oiety. Again, 2
･
-H sho w ed
co rre一atio n s with C7
'
(6 40･6)andthe m ethyle n eproto n s7
･
-H2 Sho wed c o rrelatio n s withC-8
･
(8
82･3)I C-9
'
(8 77･8)a ndC-8･ Fro mthes e, o n etetrahydrofu ra n ring w a s c onstru cted with C-7, C-
8- C-8
'
a nd C-9
'
･ A xylo s es uga r w a s atta ched at C-9 of the aglyc o n epa rt byβlinkage which
w a s e stim atedbythe obs e rved c ro s spe ak betwe e nthe a n o m e ricprotonl
”
-H with C-9 a nd fro m
theJa rge c o upling c o nsta nt of the a n o m eric pr oto n. Tofind o utthe ste re o stru ctu re, N O ED F
e xpe rim e ntw a sc a rried o ut. Both7 a nd 8m ethin eproton s sho w ed N O Esin2-H a nd 6-H
,
which
s ugge stedtheirtran s o rie ntatio n･ 7-H sho w ed ad dition al N O Ewith 7, -Ha at 8 2.91 fro m which
the relativ e c o nfigu ratio n of C L-13w as e stim ated･ The NM Rspe ctra- data ofthe ag]yc o n epa rt
of C L-13 w as sim )la rto (-)- o=viI, is olated fro m Ste r e o sper mu m ku nthia n u m C ham .
(Bign o nia c e a e)
71
･ Again, C Dspectra of C L-13(Fig1 61)sho w ed simila rCoko n effe cts([q234-
10000
,【q287 -1 000)as of(＋oliviJ
72
([q231 - 101 000,【q282 - 15600)I A 鮎r a cid hydrolysis, the
s uga rPartW a side ntif[ed as D-xyro s ebyH P LCa n a[ysis witha chir aldete cto r(Fig. 62). Ho w e v e r,
jn c o u rs e ofre a ctio nc o ndit)
'
o n s･ the aglyc o n epa rtw a s c o n v e rted into a n othe r c o mpo u nd, which
w a s ide ntified a s (＋)-cycJo oh
-
viJ
,
is olated fro m Stereo spe r m u mku nthI
･
a nu m c ha m.
(Bign o nia c e a e)･
71
c o mpa ring with N MRspe ctr a a nd[a]D･ The C Dspe ctru m ofthe aglyc o n epan
w a s c o mpletelydiffe re nta s sho w ninFT
-
g･ 63･ Fro mthe s e re s ult , C し13w a sfo u nd tobe oliviI 9-
OサD-xyJo side･ T hepo stu一ated c o n v e rsio npathw ay of(-トolivilto(･)- cyclo olivilw a spre s e nted
in Fig. 64.
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C L･1 4･ C L-14w a sis olated a s a white s olid(Fig. 65), which m oTe c ula rfo m ula C26H,.0..
w a s e stablished fro mthe m ole c ula rio npe ak at mk 522.2072 in H R FAB MS. The
lH a nd 13c
N M Rspectral data w e r占 v e ry s舌mi(a rtotho s e of C L-13e x c eptfo rthe pre s e n c e of a m ethy)
sJgn a[･ Fr o m2 D NMR an alysJS, its stru ctu re w a sfo u nd to c o ntain tw o1,3.4-tris ubstituted
be n z e n e rln9S a他 ched thr o ugh atetr ahydrofu r a =rln9like C L-13･ Ho w e v e r,the O= gro up w a s
shifted fro mC-8Jto C-8
･
which wa s aLs o c[e a rfro mthe obs e rv ed singlet fo rthe m ethin eproto n
7-H sign aJ in C L-14. The s ugar w a s e stim ated a s rham n o s e, which w a s ata ched withthe
aglyc o n epa rt byαlinkage･ T he additio n alm ethylgr o up w a se xplain ed a s rha m n o s eC-6. He re
als othe s uga rpa rt w a s atta ched atC-9 a sin C し1 3･ ln N O E DF e xpe rim e nt,irradiatio n of 7-H
sho w ed N O Esin 9-H bat8 3･56(1 H, d, J = 10･1 Hz)a nd 7
'
-H bat 8 2.50(1 H,tl, ･J = 12.5 Hz)
fro m which the relativ ec o nfigu ratio n of C ト14w a sdete r min ed･ The N M Rspe ctr al･data ofthe
aglyc o n epan ofCL-14w a s c o mpa r ab一e with(-)-be r che m oいs olated fro mBe r che m I
'
a r a c em o s a
(R ha m n a c e a e)･
7 2 c Dspe ctru m ofC L-14(Fig. 66)a一s o sho w ed simila rCotto n effe cts([q233-
5 000,【句286-1200)as of(-)-be rche m oI([句229 -384 00,【句283-8450). Ho w e v e r, du eto s m au
a m o u nt is o[ated, the c o nfigu ratio n ofrha m n o s e s uga r c ouldn ot be dete r min ed. Fro mthe s e
re s ults, CL-14w a sfo u nd tobeberchem o1 9- 0- αイha m n o side.
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C L･15･ C L-15(C26H34010･ 506)w a sis olated a s a whitepo wder(Fig･ 67)･ Co mpa ringthe
N M Ra nd [a]D data･ C L-15 w a side ntined a s 7
7
8-dJ
･
hydro-7-(4-α 心 rha m n opyra no xy-3-
m etho xyphe nyl)-8-hydro xym ethy]-3
'
- m etho xy-1
'
-be nz ofu ra npropa n ol is olated f,o m Pin us
m a s s onia n a73･ AJtho ugh N O E D Fe xpe rim e ntdidn ot c[e a rlyindic ateits ste re o stru ctu r e
,
but the
n egativ eCotto neffe ct[6h83(MeO H)-4500 inits C Dspe ctru m(Fig. 68), co mpa redtothatofthe
r efe r e nc e(C D[句279-4700)I s ugge sted the s a m e abs olute c o nfigu ratio n(7 R,8 S),ofC L-15 tothat
ofrefe r e n ce c o mpo u nd ic a rjsideE4･is olated fro mEpI
･
m ed/
･
u mdI
･
phy”u m(Be rbe rida c e ae).
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g1 68:C Dspe ctru mof C し15 in MeO H
C L-1 6･ C L 16(C26H340.o･ 506)w asis olated a sa whitepo wde r(Fig. 69). The lH a nd
･
13c N M Rspe ctral data ofC L-16w ere v e ry simifa rtothos e of C L-15. Fr o mdetaifed 2D N M R
a n alys(s･ the str u cture ofthe agfyco n epa rt fo u nd to be s a me withthat of CL 15, butthe
rha m n o se w a s attched with C-9'(667･7)I whichsh 帆ed the anom e ricpr oto nsign a(upfieldat8
4･64c o mpa ringtothatofC し15at 8 5･33 in which itw a s a他 ched wJ
･
tha ro m atic C-4(8 146.6),
Ho w e v e r,inbothspe c晦 s om e slgn als w e re appe a red a stw o s ets ofabo ut 2:1ratio withv e ry
rittfe che mic a暮shiRs･ T his wa spanic ufa r)yslgn柄c a ntfo r1
,I
-H, 5
”
-= a nd6
･･
-H sign a一sin
lH N M R
a nd fo rC-1
'
･ C-2
'
･
C-6'
･ C 7
'
･ C-8
'
,
C-9
･
a nd C-67･in 13c N M Rspe ctral Fr o mthis twa spo sM ated
thatthe rha m n o s evva s atta ched withthe agJyc on epanthr o ughbothα a ndβlinkagegivingris e
totw ois om e rs･ So m epr oto n s a s sfgn m e ntinthe reponed c o mpo und
75
w a sdiffe re ntfr o mthat of
C L 16･ T he r eferen c e c o mpo u nd sho w ed the chemic a一sh 択ofthe a n o m e ricproton ofrha m n o se
at 85･33･ which sho uld be attached witha n aro m atic c a rbo na sin C L-15. As a r e s ult, C L-16
w aside ntified a s an e w c o mpo und･ which m ofe cufa rfo r m u)a C26H3401OW a s estim ated fro mits
m ole c ula rio npe ak at m/ H O6･21 29 in = RF A BM S･ Altho ugh NO E D Fe xpe rim e nt didn otcTea rfy
indic ateits ste re o str u ctu r e
･ buttw opo sitiv eCotto n s([触. .1 500,【句283'600)w e re obse rved in
itsCDspe ctra(FigL 70), whichw e re oppo site a nd Je s sinte n setha ntho s e of C L-
.
15([6h40-10 00,
【q283-4500). A 鮎rhydr olysis･the ag[yc o n epa rtofC L-1 6, which NM Rspe ctra w a side ntic alw .
･
th
dihydrodehydr odic o nife ry)aJc ohoJ is o一ated fro mV/
･
bu r n u m a w abuki(Caprifo[ia c e a e),
76
sho w ed
w e akpo sitiv eCotton effe ct(Ae293＋0･18)(Fig･ 71)co mpa ringtothatofthe(7 R,8 S)-is o m e r ofthe
refe re n c e c o mpo u nd whichsho w ed n egativ eCoh n(Ae29. - O159)･ T hes e re s ults s ugge sted that
the m ajo r J
'
s o m e r of C L-16 with(7S･ 8 R)- c o nfigu ratio nbo u nd w ]
･
thrha mn o s ebyα一inkage a nd
the min o riso m e r with(7R･ 8Sトc o nRgu r atio nbyβlinkage･ The s uga rpan w a side ntified a sL-
rha m n o sebyH P L Ca nalysi占witha chira[ dete cto r(Fig. 72).
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‡文一4･ Ⅰ弧払ib 舶o 訂yAc鶴v畳ty 喝 a豆n stPG-‡弧d弧CedCo 軸 a cion
T heinhibito ry a ctivitie s agalnSt P G-indu c ed c ontr a ctio n of the extra ct, fra ctio n s a ndthe
is o(ated c o mpo u nds of C･ /a u rifo//
'
u s w e retested bythe Magn u s a s s ay u s [ng guin e aplgire u m.
The r e s ultw a s u m m a riz ed inTab一e3.
Table3:Re s u[tof P G inhibito rya s s ay of C. 1a u n
･
foliu s
Sa mp(e pG Elinhibitio n P GE2inhibitio n
st
Co n c e ntratio n(pM) Activity Co nc e ntratio n(LIM) Activity
1 MeOH Extra ct 3xlO
･4
g/mL 【＋ ＋】 3xlO
-4
g/mL 【＋ ＋】
n-he x a n elaye r 3xlO
-4
g/mL 【＋】 3xlO
-4
g/mL 卜】
EtO Acfaye r 3xl O
-4
g/mL [＋ ＋] 3xlO
-4
g/mL 【＋ ＋】
n-BuO H laye r 3xl O
･4
g/mL [＋/1 3xlO
-4
g/mL 【＋/-1
Wate r[aye r 3xl O
･4
g/mL [-] 3xlO
-4
g/mL ト】
Fr. 1 A 9xlO
-5
g/mL ト】 N T
Fr. 1B 9xlO
-5
g/mL 【＋1 N T
Fr. 1C 9xlO
･5
g/mL 【＋＋】 N T
C L l 3xlO
‾5
g/mL(95) [＋＋] 3xlO
‾5
g/mL(95) 【＋ ＋】
C し2 3xlO
‾5
g/mL ト】 3xlO
･5
g/mL [-]
C し3 3xlO
-5
g/mL ト】 3xlO
･5
g/mL ト】
C し4 3xl O
-5
g/mL ト】 3xlO
-5
g/mL ト】
CL 5 3xl O
-5
g/mL(91) 【＋＋】 3xl O
-5
g/mL(91) [＋ ＋]
CL-6 3 xlO
-5
g/mL ト】 3xlO
-5
g/mL ト】
C L イ NT N T
C L 8 3xlO
-5
g/mL ト】 3xlO
-5
g/mL ト】
C L 9 3xlO
-5
g/mL ト】 3xlO
15
g/mL ト】
C し10 3xlO
‾5
g/mL(67) 【＋] 6xlO
-5
g/mL(1 34) 【＋/-I
C L-ll 3xlO
-5
g/mL(85) 【＋/1 3xlO
-5
g/mL(85) ･[＋/1
C L-1 2 3xlO
‾5
g/mL(57) 【＋】 3xlO
･5
g/mL [-]
C L-1 3 3xl O
‾5
g/mL(59) 【＋/-] 3xlO
-5
g/mL(59) 【＋/-i
C L-14 3xl O
‾5
g/mL [-] 3xlO
-5
g/mL ト】
C L-15 N T N T
C L-16 3xlO
-5
g/mL(59) 【＋＋】 3xlO
-5
g/mL(59) 【＋】
S C-51089 (3) 【＋＋】 (3) 【十＋】
【＋＋】: >50 % inhibitio n,[＋]: <50% inhibjtio n,【＋/1: n otc[e a r,[-]:in a ctiv e, N T: n otte sted
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廿
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tie s ofC L-12andC L-16
I‡-5･ D PP 斑 Radica且Sc a v engimgActivity
The D P P Hradic al s c a v e ng-ng a ctJ
･
vity ofthe e xtra ct, fra ctio n s a nd the is olated
c o mpo u nds of C･ /au n
'
foII
'
u s w e r et sted byTLCa nd JC50W e redete rmin ed u s fng a micr oplate
reade r･ The re s u一ts w e res u m m a riz edinTab[e4.
Table4:Re s u(tof D P P Hr adic a(s c av e nglng a s s ayOf C. /a u rifoll
･
u s
Sa mple
st
Antio xida ntefFe cto nTL C JC50
1 MeOH Extra ct (＋) c a1 100トLg/mL
n-hex a n elaye r (-) N T
EtO Ac)aye r (＋) N T
n-BuO ト=aye r (＋) N T
Wate rlaye r (＋) N T
Fr. 1 A (＋/-) N T
Fr. 1B (＋) N T
Fr. 1 C (＋) N T
CL-1 (＋) 32pM
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C L-2 (十) 30LLM
C し3 (-) N T
C L-4 ト) N T
C L-5 (＋/-) N T
C L-6 (-) N T
C し7 (-) NT
C L-8 (＋) 22pM
C L-9 (-) N T
C L-10 (＋) 30い.M
C L l (＋/-) NT
C L-12 (＋) 150トLM
C L-13 (＋) 50ト1M
C L-14 (＋) N T
C L-15 (-) NT
CL 16 (＋) 200トIM
Qu e r c etrn
＋ ･ D
27pM
･ PP Hpos ltJVe･('/- : n otcJe a r, - :D P P =- n egativ e, NT: n otte sted
100
エ
C L
a.
(⊃
l-
○
旨 50
三∈
.⊂】
J=
t=
求
O
lo9C(帽/mL)
- 令 - que rcetin ≠ C Le冶ra ct
Gr aph6:D P P Ha ss ayC Le xtra ct
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⊂
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‡‡-6. Dis c 岨SS畳on
By a ctivity- on
'
e nted s epa ratio n･ sixte e n co mpo u nds C し1 - 16w ereis olatedfro mC.
/a u nToliu s･ Except fo rthefla v o n o I
･
ds･ a=others w e renrstis olated fr o mthispfa ntand C し13, C L-
14a nd Cし16w e r en e w c o mpo u nds.
Fo rP G inhibito ry a ctivity･ a[Jthe c ompo u nds w e rete sted e x c ept fo rC LJ a nd C ト15
.
Am ongtheffa vo n oJ
'
ds
･ o nfyC L-1･ C L-5 a nd C L-10sho w edpo sitiv e euect･ T he stru ctu re softhe
actJ
'
v enavon oidsindJ
'
c ated that s ubstitutio n at C-3
･
a nd C-4
･
with eithe rO =or O C =3 gro upin
additontofre eO HatC-7 w a s es s e ntiaf
･
bec a u s e methyfatJ
･
o n at c-7 a sin C L-2 wh]
･
ch a[s o
po s e s s ed similar stru ctu r einB ring w a sdevof
･
d ofthis e肝e ct･ Substitutio n at C-3byrha mn o s e
suga r J
-
n CL I Oreduc ed the pote n cy･ Am o ngthe n e oligna ngfyc oside s･ C L-16 sho w edpote nt
inhibito ry eqe ct at 59pM a nd C L-12sho w ed ”We eqe ct at57pM onJy against P G El-indu c ed
c o ntra ctio n･ T he structu r e a ctivl
･
ty r elation shipsinthe s e c ompo u nds c o u.dn otbe e xplain ed
be c a u s eoftheir stru ctu ral va rietie s. The r e mal
･
n ed c ompo u nds sho w ed n egativ e o r un cle a r
e付e cts.
(n c as e of D PHradic als c a v e ng∫ g a Ctivity･ o nfyC L-1･ C L-2 and C L-10sho w edpositiv e
e庁e cts
, which indic ated that c atechol stru ctur e of Bring w a sre spo n sibfe fo rthis a ctivity･
substituion at C･7 a sjn C L-2
･ o r at C-3 a sin C L-1 a nd C L-lop c o mpa r-ngtothepo sitJ
･
v e c o ntro一,
qu e rcetin･ didnot r edu c ethe pote ncy･ c L-8 sho w ed stro ng eqe ctprobab一y du etoits tw o
phe n olicgroups･ Am ongthe n e olign a ngfyc o side s･ CL-13sho wed m o stpote nteHe ct be c a u se of
itstw ofre ephen olicgro ups･ Jn C し12a nd C L-16,the b-o ckingofo n ephe n o‖cgro up, redu c ed
the a ctivity･ C L-15･ which bothphe n oJicgro ups w e reblo cked, w a sin a ctiv e.
T he m a)
'
o r c o mpo u nd CL-1(qu e rc etin 3- m ethyTethe r)has be e n repo什ed to sho wboth
a ntiinfla m m ato ry a nd
J
a ntioxJ
･
da ntpropenje s･ The degra nulatJ
･
o n of m a st c e‖s a nd n e utroph‖s,
a nd a ctiv ation of m a cr ophage s a nd m J
･
c rogrJ
･
aJc e=s c ontributetoinna m mato rydJ
･
s o rde rs, C L-1
J
'
nhibited the rel as e of histamin efr o mpe rito n e aI叩a StC elts, the r efea s e ofβ-gfuc u ro nida se a nd
59
Jys ozym efrom rat n e utrophiJs a ndthe s upe ro xide a nl
･
o nfo rm atio nfro mrat n e utrophils.
77 1t
e xhibitedx a nthI
'
n eo xida s einhibitinga nds upe r o xJ
･
de s c a v e nglng a Ctl
･
vitie s.7 8 cL-1 a[s oinhibited
the c a rrage e n a n-I
.
du ced m o u s epaw ede m a andC L-1 a nd C L-3(ge nkwa m
･
n)w e rereponed to
inhibitthede v e(opm e ntofc otto npe‖et-J
･
ndu c edgra nufo m a J
･
n mice.7 9
60
迦 墾
O
To ga !n s cf
'
e ntific u nde rsta nding ofthethe r ape utic e冊ca cy of tw o m edicin a[ he rbs
,
Le u c a sa spe r a and Cistu sla u肋II
･
u s
･
a CtivI
･
ty- O rie nted s epa r atio n u slng du aJ as s ay guide s
w e re c a rried o ut･ n hibito ry a ctivity again st PG-indu ced c o ntra ctio nin guin e ap[g ‖e um
m u s cJe w a s e va[u ated bythe Magn u sa s s ay m ethod and a ntioxidativ e eWe ct bythe D P P H
radic afs c a v e ng-ng a s say･ The stru ctu r es of theis o一ated c o mpo unds w e redete rmin ed by2 D
N M Ran aJys [s･ and the ste re o stru ctu re softhe ne w skefeto nd ite rpe n oJ
･
ds we r e s ugge sted by
N O E D Fa nd C Dspe ctra a nd by app=catio n ofthe o cta ntrufe uslngthe stable c onfo r m e rs
afte rD FT c o mputatio nafstudy･
ln Le u c a sa spe r a,tw e nty-tw o c o mpo u nds･ LA･1 - -2 2･ w e reis ofated･ Am o ng
the 叫 o= ign an s･ L A-1 e xhib)･ted inhibitJ･on at2･6 pM and 817 pM aga Jn St P G El- and E2⊥
indu c ed c o ntra ctio n s
･
re spe ctivefy･ a nd LA-2 w a sinhibito ry at 9,1pM fo rbothc ontra ctio ns.
L A-3 w a sfo u nd to bein a ctiv e at 270pM･ a[tho ugh its stru ctu re wa s v e rysimila rtothatof LA-
2･ Am o ngthe fla v o noids, LA-5 o nfy c a u s ed inhibJ
･
tion at 5･2 pM again st P G El-indu c ed
c o ntra ctio n
･ but w a sin a ctJ
･
ve aga fn St PG E2 at the s am e c o n c entratio n･ The n e wdite rpen e,
L A-13 inhibitedboth P GEl a ndP G E2 at1 26pM･ fnis opF m a ra n eglyc o sides･ the s uga rpan
v a rJ
'
atio nboth inthe type a nd the n u mbe r c o ntributed tothe eqectJ
･
v e n e s s. L A-21e xhibited
the m o stpote nteqe ct at 16pM a nd 48pM again st P G El a nd P GE2-]
･
ndu c ed c o ntra ctio n s
,
re spe ctively暮 LA-20w as inhJ
･
bito ry at 76pM fo rbothc ontra ctio ns･ LA-19sho wed le s s
inhibito rye作e ctagaJ
･
n st pG El-indu c ed c o ntra ctio n onlyat 98pM･ LA-15a nd LAT22at64pM
a nd 39pM･ re spe ctiv eJya nd LA-18 at 170pM hadn oinhibJ
･
to ry a ctivity.
fn c a s eofa ntioxida nta ctivityo nTL Csprayed with D P P =r eage nt, a=the=gna n s a nd
ne olign an s, LA-1 - -3 a nd L A-8 - -1 2, show edpo sJ
･
t
･
v e spots･ Whe re a sffa v o n oids, L A-4 - -7
,
a nd te rpe n e s･ L A-13- -2 2･ w e ren egativ e･ ThefC50V afu e softhe map c o mpo n e nts, LA-1 -
-3 a nd L A-5 re c o rded on a mJ
L
c roplate re ade r with D P P= w e re60, 2 8･ 50, >500pM,
re spe ctiv ely･ Aftho ugh the phe n oficgro up
.inligha n s ca n s c a v e ng thefre e r adic als butthis
is n ots u用cie nt in c as e of ffa vo n oidskefeto n･ =o w e v e r
･ the pres e n c e of tetrahydr ofu ra n nng
o rdio xym ethyle n ebridge J
･
nfign a n redu c ed thepote n cy.
1n Cistusla u rJ
'
fo/I
'
u s
･
Sixte e n c o mpo u nds･ CL-1 - -16, w e r eisofated･ fntheffa vo n oJ
･
ds
,
the m ap c o mpo und･ CL-1･ a nd CL-5 sho w ed inhJ
･
b[
L
tio n of both PG El a nd E2-indu c ed
c ontra ction s at 95pM a nd 91pM･ re spe ctivefy･ C L-10 sho w edJe s s J
･
nhibito ry eqe ct agaJ
･
n st
P G EI O nJy at 67pM･ The a ctiv effa v o n oidsindicated the ba sic stru ctu ralrequJr e m e nt fo r
produ cingthis a ctivity･ Am o ngthe n e oJJ
･
gn an glyc oside s･ C し16sho w ed pote ntJ
･
nhibito ry
ewe ctaga ln St P G El a nd le s seWe ct agaln St P GE2 at 59pM･ CL 12sho wed te s sinhibito ry
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effe cto nlyagain st PG El at 57pM ･ How e v e r, c L 2- -4･ CL 6, C L8, C L-9, C し11, C L-13･a nd
C L-15sho wed n egatI
'
v eo r u n cfe a r effe ctat 3x10
-5
g/mL.
Jn c a se of D P PH r adicals c a v e ngl g a Ctivity7 C L-17 CL 2, CL-8, C L IO, Cし12 - -14
a nd CL116sho wedpo sitive effe ct･ Ex c eptfo rC L-1 47theJ
･
= C50 VaJu e s w e redete r m J
･
n ed a s32,
30
･
22･ 30･ 1 50･ 50a nd 20uM･ re spe ctiv ely･ ]nffa v o n oids･ the cate cholstru ctu re ofBring
w a s e s s e ntial fo rthis effe ct･ The n u mbe rof fr e ephe n oh
L
c gro up pre s entinthe mole c ulein
c a s e ofn e o[ign a ngJyc o side s affe cted thepote n cy.
AJtho ugh s o me c o mpou nds show ed in a ctivityl
･
n both a s s ay m ethods buts o m e of
their a ntiinffa m m ato ry ewe cts we re r eponed inthepubfished=te ratu re･ Fro mthe s e re s u一ts
,
J
･
n
Le u c a s a spe r a･ the lign a n s･ LA-1 - -3･ a nd na vo n oid
,
LA-5, together withs om e min o r
c o mpon e nts m ay c o ntributetothetherape utJ
･
c effic a cy･ -n cI
･
stu sIa u n
･
fo//
･
u s, C し1s e e m ed to
c o ntribute c enainlytothis he rbaleqica cy ofa ntiinfJa m m atJ
･
ontogethe rwithothe rffa v o n oids
,
c し2, C し5 a nd C L-10, a nd n e o‖gn a ngJyc o side s･ C L 12- -14a nd C し16. T hein viv o
･
eqe cts a nd a ction m e cha nis m s of theis o)ated co mpo u nds a re n e c e ss a ryto kno wfo rtheir
panicipatio nto he rbal efRc acy･ So me of the m sho w ed sele ctiv einhibitory e付e ct again st
p G El that m aylead to funher s efe ctiv einhibito ry a s s ays s u ch a s re c epto rbinding a nd
e n zym e J
'
nhJ
L
b)
'
to ry a s say･ The a ctJ
･
v e c o mpo u nds may be c o n side red to de v elop a s n e w
a ntiJ
'
nffa m m ato rythe rape utic s.
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Appa r a食us
Spe ctr osc op y:
u vspe ctraw e rem e a s u redo n=汀A C =仙 3200Spe ctrophoto mete r.
1M a nd 13c NM Rspectra we re m e as u red o nJE O LE 600
,
JE O L A500a nd JE OL A 400N M R
Spe ctrom ete r.
E 湖Sw e rem e a s u red o nJE O L J M S-A = T OM A S S20a nd J EO L G C- Mate Ma s sSpe ctro m et r.
F ÅB 榊Sw ere me a s u red o nJE O LJ M S-AX 500 Ma s sSpectro m et r.
H R E棚S a ndH R F A BM Sw ere m e a su red o nJ E O L= X-1lOAMa s sSpe ctrom ete r.
Op鮎 a pr ope rtie s :
【a]D W e rem e a s u r ed o nJ AS C O DIP-140 DJ･gitaf PoJa rim ete r a nd J AS C O P-1020 Pola rim ete r
. .
c Da nd O RD w e re m e a s u red o nJA S C O J-720 W ISpe ctropola rim ete r.
Chr o m atogr aphy:
ThinLayerC hr om atography
silic agel 60F254 T LCpfate(M E R C K･ Ge r m a ny)a ndR P-18 F254T L Cplate(ME R C K, Ge r m a ny)
w e r eu s edfo rro utin eT L Cm o nito ring.
Liquid C hr o m atogr aphy
ope nc oJu m nchro m atography･fla sh c ofu m n chro m atogr aphy, H P L C(Wate rs60 E Mu(tis oJv e nt
Delive ry Syste m, wate rs486 Tunab[e A bs o rba n c eDete cto r･ w aters741Data ModuJe)andH PLC(S hode xRL72 Rf Dete cto r
･J AS C OO R-1 590 C hir aJDete cto r)w e r eu s ed.
Åds o rbents
Diaion H P 20(Mits ubishJ
･
che mic af Co rpo r ation･ Japan)I sephade xL=-20(Phar m a cia Biote ch
,swede n)I S 川c aget P SQ IOOB(Fuji SiJysia C he mJ
･
c a=-td･
･ Japa n)･ SJ
･
h
･
c agel 60 N(sphe ricaJ,
ne utral
･
40-100pm ･ Ka nto Che mic af･Japan)a nd Chro m atore xO D S(100-200m e sh, Fuji Sirysia
c hemic afLtd･･ Japa n)･ sific aSep-Pak Canridge s(Wate rs, US A), C18(O D S)Sep-Pak Canridges
(wate rs･ U S A)ISe n shuPak O DS-5251-S c olu mn(20x250)m m7 S =fS EJDO C D-P hc olu m n(4.6
x250)m m a nd S hode xR Spak D C-613(6･O x1 50m mi.d.)were u s ed.
朋agn u sa s s ay:
Tra n sdu c e r:T B-61 1T
, NI= O NK O = D EN;AmpfifJ
･
e r:A P-601 G･ NJHO N K OH D E N;Re c o rde r:T ト
102, T O K AH RJK Aw e r e u s ed.
Antio x B
'
da nta ctivity:
96FMic r o weJJ Plate
･ Cat･ nod 269620 (Nafge Nu nc fnte rn atio n af), B10-R A DModeJ 550
MJ
'
cr op(ateRe ade r a nd Mic ropJate MJ
･
x e rM PX-96･ fwakJ
･
Gras sCo. Ltd. w e r e u sed.
64
M如e訂ia且s
Ac a c etin (98 %)(Sigm aChe mic a川 S A)I D PP =(Wako Pu reC he mic afs Indu strie s, Japa n),
D P PH(99･6%) (fC N Bio m edic a[s- U S A), P G El, P G E2(Caym a nc he mic af, U S A), SC-51089
(B10 M OL Re s e a rch Laborato rie s
･ U S A), Dufbe c c o･s pho sphate BuWe red Salin e(-) (Na c alai
Te squ e･ Japa n)･ Sodiu m chlo ride(Naca-ai Te sque･ Japa n/ Wako Pu reC hemic alsIndu strie s,
Japa n)･ Pota s sium chlo ride(Na cafai Te sque, Japan)I ca-cium chlo ride dihydrate (Na c aJai
Te squ e, Japa n), Sodiu mhydroge n c a rbo n ate(Nac aJai Te squ e･ Japa n), Potas siu mdihydroge n
pho sphate (Na c alai Te squ e･ Japa n), Magn e sJ
･
u m s u[phate heptahydrate (Na c alaiTe squ e,,
J apan), LjJu C OS e(Na c afai Te squ e7 Japa n)I Qu e rc etindihydrate･ 98 %(Ka nto Chemic a-, Japa n),
L- Rha m n o se m o nhydrate･ 98%(A[dn
･
ch
･ U S A)I D-Xy[o s e(Na c alai Te squ e,Japa n)w e reu s ed.
Anim a丑s
Guin eap]
'
gs(Hanley･ m ale･ 350-550g･4-6 we eks)(Japa nS L C)were u s ed･.
】Ⅶe地ods
Ac ety3at&
'
o n･ The m e a s u red a m o u nt of s a mple w a stra n sfe rred into a re actio nfJask,
e x c e ss a m o untofpyridin e a nd a cetic a nhydride w e r e addedtothefla sk a ndthe r e actio n m J
･
xtu re
wa s stJ
'
rred o v e rnightu nde r m agn etic stJ
･
rre r atro om te mperature･ A Re rc o mpletion ofre a ctio n,
w ate r wa s added totheflask a nd e xtra cted with EtO Acfo r3-4tim es･ T he EtO Ac(aye rw a s
w ashed withs atu r ated NaCfs olutio n a nd dried o v e r anhydro u sNa2S O4･ 棚 e r e v aporatJ
･
o n,the
crude a c etylated s a mple w a spu rified byc olu m n chr o m atographyto obtainthepu r ea c ety[ated
produ ct･ T LCw aspe rfo r medJ
･
n e v e rystep ofthe pro c edu refo r m o nito ring.
‖ydr o7ys lS OfGfyc o s J
L
de s･ The m ea s u r ed am o u ntofs amp一e w a stra n sfe rredinto a
■
re a ctio nna sk
･ abo ut O･5 mL of l
･
4-dio x a n ea nd O15-1 mL of 5 %aqu e o u sH2S O4 W e r e added to
thefJa sk(for2-3 mg ofs a mple)a ndthe r e a ctio n mixtu re wa s stirred unde r m agnetic stirre r at
80-100oC fo r2-5 ho u rs･ Ane r c o mpJetio n ofrea
･
ctio n che cked byT LC,th･e re a ctio n mixtu r ew a s
c o oledto ro o mte mpe r atu r e･ w ate r wa s added tothefla sk a nd e xtr acted with EtOAcfo r3-4
tf
'
m es･ T he o rga nicfayer w a s wa shed withs atu rated NaCJs orutio n a nd dried o v e r a nhydr o u s
Na2S O4･ ARe r e v apo ratio n･ the crude aglyco n epan w a spu rified by =quid c o[um n
chro m ato9｢ aPhyto obtainthe pu re produ ct･ T he aqu e o u s一aye r wa s n e utra‖z ed bypa s s age
thro ugh Amber‖telFu 96SB eluting withw ate r･ T his w a sfoffo w ed by e v apo rat]
･
onin v a cu oto
glV e a S uga rfra ction･ Theide ntJ
'
fic atio n and c o nfigu ratio n ofsuga rs w e r ed te r min edbyH PL C
a nalysJ
'
s witha chir aJ dete cto rbyc ompa ris o n witha uthentic s a mple s･ H P LCc o nditio n s･･ c olu m n,
s hodex R Spak DC-61 3(6･Ox15 0m mi･d･);s oJv e nt･ C H3C N:H20 3/1(v/v);flo w rate, 0.5 mL/min;
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a GJu c os J
te mpe ratu re･ 40oC; Rl dete ctio n, S hode xR ト72;and chiral dete ction, JA S C O O R-1590. The
s uga rfra ctio nga v eco rre spo ndingpe aks of D-glu c os ein C H,C N=H20 3/1(v/v) (tR, 33 min), L
rha m n o s ein CH3C N:H20 3/1(v/v)(tR18m舌n)I L-rha m n o s ein w ate r(tRllmin)a nd D-xy(o s ein
w ate r(tR14min).
D-(')-glu c o s e e xhibits m uta rotatio n : αfo r mfr o m[cd
2
,
0
.112･ o
,βfo r mfro m[cd
2
D
O
.18
,
7o
to[α]
2
D
O
.52.7o atc4 in w ate r.
D-(＋)- xy(o s e e xhibits m uta r otatio nfro m[α】
2
,
0
.93.6o to[α]
2
,
0
.1 8.8o atc4in w ate,.
L-(')1ha m n o s ee xhibits m uta rotatio n= αfo r mfr o m[a]
2
D
O
- 8･6o
,βfo r mfro m[α】
2
D
O
.38.4oto
【cd
2
D
O
.8.9o atc4 in wate r.
PG h hibito ry As s ay･ TheP Ginhibito rya ctivitywa s e v alu ated byMagn u s a s s ayu sing
guin ea pig‖e u m(C han 1)I Anim a一s w e re c o nditio n ed at le a st o n e we ek in a12 h lighudark-
cyc[e ro o m with c o ntro‖ed te mpe ratu re a nd hu midity a nd w e rein a c c o rda n c e with the
e xpe rim e ntaJa nim alw e一fa reguidelin e s of C hibaUniv e rsity･ A 触rbeings a crific ed,theiLe u m w a s
m aintain ed atro o mte mpe ratu rein Kreb
'
s s olutio n(118mM NaC暮, 4･7 mM KCl, 2.5 mM CaC(2,
1･2 m M K H2P O4･ 25mM NaH CO3, 1･2 mM MgS O4･ 1010 mM D-gJuc o s e)bubb-ed with a ga s
mixtu re of 95% 02 a nd 5 % C O2･ A re stingte nsio n of l･Og/ 0･59 W a s app一ied to e a ch c 乱1 c m
ite u mpr epa ratio n, which w a sthe n equi[ibrated in 5 mfoforga nbaths olutionbubb)edwiththe
ga s mixtu r e at 28oC･ PG EI O rE2 W a S addedatc o n c e ntratio n s of 3x1 0
-7 M / 1x10
-6 M a nd 1x
1 0
-7 M / 3x1 0
-7 M, re spe ctiv e]y･ W he nthe m u s cle c o ntr a ction be c a m e stab一e
, e a ch s a mple
dis s olved o r s u spe nded in 5 % D M SO⊥w ate r s ofutio n wa s u s ed inthe e xperim e nts. A fo rc e-
displa c e m e nttran sdu c e rto a na mp= 触r w a s u s ed forthe m e a s u rem e ntofis o m etric c o ntra ctio n s,
which w e re re c o rded o na cha rtr e c o rde r･ Eachs a mple w a ste sted at[e a sttwic eto co nfir mthe
a ctivity･ T hejnhibito ry re spo n s e w as divided intofo u rc atego rie s,【. .】: ,50 % inhibitio n,[']:
`50 % inhibJ
-
tio n,【'/-]= n o c一e a reffe ct a ndト】: n oinhibitio n･ S C-51 089, a P G E2(E Pl re C ePtO r)
a ntago nist･ w a s u s ed a s apo sitiv e c o ntr olat a c o n c e ntratio n of 3uM .
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95 % 02
5 % C O2
Kr ebs so山tio n
5 mさo rga nbath
guin e apig(Ma 鵬 y･ m ale, 4･6 w e eks, 350-550g)
凸
”e u m(m e
a
se nte riu m r em o v ed)
sho r竜fr agm e mts(abo uH c m)
且
川川 lゝ
茎o o
≒o o
≡ 0 0
NaCJ 11 8m M
K CF 4.7 m M
CaCd2 2.5 m M
NaH C O3 25m M
K H2PO4 1,2 m M
MgS O4 1.2 m M
D･ GJuc o s e10m 糊
28oC
Ls o m e&ictr a n sdu c e r
Am lifie r
Re c o rde r
■
guin e apigile um
w ate rbath
凸
equiJibriated withA C h(3xl O
･7 ”)
atr e stingte n sio nofO･5g
且
c ontr a ctio nindu c ed byPG EI O rP G E2
且
ap puc atio m o菅s a mpJe
C ha rt E-1:Magnu s a s s ay m ethod fo rP G inhibito rya ctivity
a)Pr o stagJa ndim El(AJpro stadiL C20=3.05, 354･5): PG El(Fig. 76)isthethe o retic aI
c o xm etaboJite of diho m o-y･‖n ole nic a cid(D G LA)I butitjs vinu a‖yu ndete ctab(einthep一a s ma
of n o r m alhu m a n s a nd othe r a nim als･8 0 Its pha r m ac o一ogyln CJudes v a s odilatio n, hypote n sio n,
a nd a ntiplateleta ctivitie s･ T helC500f P G Elfo rtheinhibitio n ofA D P-induc ed hu m a nplate[et
aggregatio nis40nM･
8 H 2T he v a s o refa x ant a nd a ntihype rte n siv e effe cts of P G El a re used to
tr e at m a)e e r e ctile dysfu n ctio n a ndto pro vide e me rge n cy v a s odi-atio n ofthe patentdu ctu s
ane rio s u s J
'
ninfants who s e c a rdia c a n o m alie s requ lrePulm o na ryshu ntingfor surviv aI･ ”hum a n
m ale s, theintra c a v e rn o s al effe ctiv edo s e ra ngefo rP G Elis 2 to 80pg, a nd the tra n s u rethral
ra nge)
'
s125 to1 0 0LLg･
83 84
0
‥Il州
”O
hh
l
＋
､
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Fig･ 76:Stru cture of P G El
C o o 川
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b)Pro seagBa mdim E2(Din opro sto n e･ c20H3205, 352･5):P G E2 (Fig. 77)is o n eofthe
prfm ary C O Xprodu cts of ara chido nic acid a nd on e of the m o st w J
･
deJy inv e stigated
PrO Stag(a ndjn s. lts a ctivityinflu e n c e sinffa m m atio n, fenifity a nd panu rition, ga stric muco s al
integritya nd im mu n e m odulatio n18 5 8 6 8 7 88T he effe cts of P G E2 a retran Sdu c ed byat Fe a st fo u r
distin ct re cepto rsde signated a sE P17 E P2･ E P3 a nd E P4･
8 9 AfRnityc o n sta nts(Kd)of P G E2fo r
the s e re c eptors ra ngefr o m1-10nM depe nding o nthe r e c epto r s ubtype a nd tis s u e.
0
‥ tllll
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Fig･ 77:Str uctu r e of P G E2
C O O‖
c) S C･51 0 89 (C22H19CIN403･HC-I 459･3)(Fig･ 78) [Pro stagla ndin E2(E Pl re C ePtO r)
a ntago nist(pA2 = 615, guin e apigile um m u s c一e stripa s s ay)]
90 91 -tdisp[ays a n alge sic a ctivityJ
･
n
viv oin the rat92 a nd m o u s e(E D5. 6･8 mg/kg).
9 0
hype raJge sJ
-
a･
9 3 Afs oitdo e sn otinhib)
･
tC OX.9 0
ri
c書
J
”
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H
N
Fig. 78:Stru ctu r e of SC-51089
91 Jt do e s n ot block P G El-indu ced
d7N.HC r
Antio xida nt As s ay･ The a ntjo xida nta ctivityw a s e v alu ted ba s ed o nthe D P P Hr adic al
s c a v e nglng effe ct･ Fo rthe qu a一itativ e a ss ay o nT LC, s a mpJe s w e red v e-oped in a suitab一e
s o一ve ntsyste m a nd the n sprayed with O･02 % D PP =s olutio nin MeO =･ T hepo sitive a ctivityw as
dete cted bythe c o n v e rsio n of the s a mp(e spotsinto pale ye[-o w c ol r witha r eddish-pu rple
backgro u nd o nTLC(Fig, 79)A As c o rbJ
'
c a cid(Fig･ 80a)w a su s ed a s apo sitiv ec o ntrol94･95. The
a ctivityr e spo n s e w as divid占d into thre e c atego ries･(＋): a ctiv e,(＋/-): n o cle a r eqe ct a nd(～
ina ctiv e･ Spe ctrophoto m etric a s s ay(C ha什 E-2) w a spe rfo rm ed bythe m odific atio n ofthe
repo rted mic ropJate m ethod to dete rmin erC50V alue s･
96
ITo10pL ofs a mpfe-D M S Osolutio nin
68
e a ch micr o w em, 1 90pL of D PP H-MeO =s olutio nw a s added(fin alc o n c e nt, atio n of D P P Hwas
200pM)･ A 触r mixingin a microplate mix e rfo r30min at ro o mte mpe ratu re in =ght, the
abs o rba nc e w a sdete r min ed at 540n m u slng a mic roplate re ade r･ Ea chs a mple wa s m e a s u r ed
intripfic ate7 and the m e a n v alu e w a stake n
･ T he a ntio xida nta ctivityw a se xpr e s s ed inte r m s of
JC50(uM a nd/o rug/mL, co n c e ntratJ
L
o n required toinhibitD PP =radic al by50 %), c alc ulated fro m
theJog-do seinhibitio n c u rve･ Qu e rc etin(Fig･ 80b)w a su s ed a s apo sitiv ec o ntr o[.
U Vof D P P H' (MeO H)九m ax n m(e):234･0(1600)I 326･8(14000), 515･6(10000), 540
(8000)A *D PP Hof Wako Pu r eC he mjc alIndu strie s(Japa n).
註
甲
A3
N◎
02N ク㌢
ミも､
N O2
D P P M◎
N O2
D PP M◎ ♯ ÅM - ･> DPP M 胡♯ Ao
DPPM◎ ＋ R ◎ A - -> D P PM.R
reddish-pu rple yet?o w
D P PM ◎ = 1,1-dipheny月-2･pic ry! hydra zyF
A M = a n am朗ox音da mt
R 郎 = a r adic aBspe cies
Fig･ 79:D P P Hr adic als c a v e nglng effe ct
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D P P ”盲n ”eO ”1 9
nKp
”
q孟｢m”DeMOs”o19,Oo諾E
microplate ･ 96 w eMs
且
DP PH20 0岬 s oduiio mim e a chw eH
30 minuぬ s且
且
且
Shakimgatr o om te mpe r atu re
abs o rba m c e at 540m m
bya m盲c r op[aモ¢ r e ade r
c aDcuLatio n of % inhib托葺o n oずD P ‖
aC500菅s a mpJe
C hart E･2:Spe ctr ophoto m etrjc m ethod fo rD P P =r adic als c a v e ngl g a s s ay
a'
M Oi2
”
0
0 ‖0
b)
M O
‖0
､
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0
O M 0
Fig1 80:Structu re s ofa)a s c o rbic a cida nd b)qu e rc etin
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Exせr aciio n a nd Ⅰso 蜘豆on Pa 訂舌‡
T hedriedpla ntm ate rial(1･55 kg)w a s e xtra cted tw otim e s with MeO =(12 & 8 L)atro o m
te mpe ratu re･ Thef‖trate w as c o n c e ntratedto get the e xtr a ct(81,4g), whichsho w ed inhibitio n
again st both PG El a nd E2-indu c ed c ontr a ctio n sin guln e aPlgife u m at 3xlO
14
g/mL, a nd als o
D P P Hr adic als c a ve nginga ctivityo nT LC･ The e xtra ct(65･Og)w asthe n applied to Diaio nH P
20c oJu m n chro m atographyfo r re m o va一ofc=o rophyns eJuted with MeO Ha nd a c eto n e. The
alm o st chlor ophy‖fr e eMeO Heluate(47･Og)wa s e v alu ated fo r a ntioxida nta ctivity([C50C a. 100
pg/mL)usf
.
ng a mic r oplate re ade rwith D P P =re age nt･ lt w a sthe npanitio n eds u c e s sivelywith
n-he x a ne･ n -BuO H･ a nd w ate r･ The P G inhibito ry a ctivity w a s c o nc e ntrated in the n-BuO H
fra ctio n･ The DP P Hradical sc ave ng.ng effe ct w a sm o stfy obs erv ed inthe n-he x a n e and n_
BuO H fr a ction･ Ba s ed o nthe s e r e s ult ,the n-BuO = fr a ctio nw a sfunhe r s epa rated bySephade x
LH-20c olum n with MeO = to obtainfiv efr a ction s,fr･ 1-A - 1-E･ Ex c eptfo rfr. 1A, othe rfra ctio n s
show ed P G inhibitio n at9 x 1 0
-5
g/mL, whe r e a so nlyfr･ 1Ca nd fr. 1 Dsho w e･d cle ar D P P H
positiv espots o nTL C･ Sepa r atio n s ofthe a ctivefra ctio n s
･
fr･ 1-B - 1-E we reindepe nde ntly
c a rried o utafter w a rds.
Fr1 1C(1･73g)w as at firsts epa rated intofivefra ctio n s
,
fr･ 2A- 2E
,
byO DS ma sh c olu m n
chro matographywith the9radu ated e山e nts ofa c eto n e:w ate r1/5 - 仙 T he1/1 elu ate s, fr. 2C
(309 mg) a nd fr･ 2D･(204mg), we reindepe nde ntly apph
･
ed to sinc a geJ fla sh c ofum n
chr o m atographyw J
-
thn-he x a n e: a c eto n e eJu e nt･ The obtain edfra ctio nfr･ 3 C(240mg)w a sagain
pu rifiedbysilic agelfla shc olu m nchro m atographywithn-he x a n e: a c eto ne elu e nt･ T he5/1e山ate
,
fr14A･ w a s obtain ed a s am ajo r c o mpo n e nt LA･1(1 82 mg)･ Fr･ 5 B(107mg)through Sephade x
LH-20c olum n with MeO Haffo rded a nothe r m ajo rc o mpo n e nt LA･2(76mg)asfr･ 6C, togethe r
with fr･ 6A(5 mg), which w a sfunhe rpu rifiedbyu sJ
･
ng si一ic agelc olu m n(n-he x a n e: a c eton 4/1)
and O D S H PLC(MeO H:w ate r2/1)togiv eL A･10(4･1 mg)･ Fr･ 4 C(8 mg)w a spu rined bysi[ic a
gel withn-he x a n e :a ceto n e5/1a nd by O D S = PLCwith MeO =: w ate r2/1to obtain a min o r
c o mPO n e nt･ LA-ll(1･6 mg)･ Fr･ 3B(4 mg)a nd fr･ ･5 D(6 mg)w e rec o mbin ed togethe r a nd
Pu r桁ed byO D S fla sh c olu m n chrom atogr aphy with a c eto n e :wate r1/1,fo”o w ed byO D S H PLC
withMeO H: w ate r2/1 to obtainL A･12(1.4 mg).
An othe r a ctivefra ctio ninbotha s s ay m ethods･fr･ 1 D(1.91g), w a stre ated witha c eto ne,
and the a c eto ne s oh blepan(722mg)w asfr a ctio n ed bysiJJ
･
c agelfla sh c olu m n chr o matography
with n-hex a n e :a c eto n e
･ Fr･ 7B(195mg)Ithe7/1elu ate･ w a spun
･
Red bysi(I
･
c agelfla sh withn-
he x a n e :a c eton 9/1a ndthe nby O D S ffa sh withac eto n e:w ate r1/1to obtain an othe r m ajo r
c o mPO ne nt･ L A･3(166mg)I Fr･ 7C(22mg)ha ving P G jnhJ
-
bitio n, which w a s eJuted with n_
he x a n e:a c eto n e5:1
･
wa s appJjed o nSephade xL=-20c olu m n with MeO Ha nd the nO D S mash
witha c eto n e:w ate r1/1･ Tw o min o r c o mpo n e nts･ L A･8(1･8 mg)a nd L A･9(1･9 mg), w erefin a‖y
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s eparated byO D SH P LCwith the e]u e ntof MeO=:w ate r3:1･ Repe atedc olum n chro m atography
offr･ 7Dand fr･ 7Eaffo rded additio n a=ふ 1 a nd LA･2･ The a c eto nein s ofublepan offr. 1 Dw a s
s u spe nded in MeO H･ a nd the MeO Hs oluble pa rt(1081mg)sho w ed P Ginhibitory a ctivitya s
w elI, whichw a s n otsepa r ated be c a u s eofthepre s en c e oftailing m ate ria一s o nly.
Fr･ 1E(0･74g)indic atedP G inhibition, but n oD P P =a ctivity. Thefra ctio n w a str e ated
witha ceto n eto s epa r ate a c eto n e s o[ubfe a nd in s o)ubfepans･ T helatterpa rt w a sthe ntre ated in
MeO Hto re m o vethein s oluble pan･ The MeO =s oluble pan(463mg)having P G inhibito ry
a ctivityw a sfla sh chr o m atographed o n sifjca gelwithn-hex a n e:a c eto n eto obtain L A15(32 mg
a nd c rude60mg)･ Si]im ge[fla sh chro m atographyofthe a c eto n es olublepan(187mg)withn-
he x a n e: a c eton eJu e ntga v efr･ 9C(69mg)I whichc o ntain ed additio n al L Å･5(c rude43mg). Fr.
9B(47 mg)･ eJuted with 3/1- 1/1, w a sfunhe r s epa rated by sih
･
c a gel fJa sh c o[u m n
chro m atogr aphy(n-he x a n e:a c eto ne a nd/o rC =C-3:MeO =)to obtaJ
･
n L A･4(12mg), L A･6(10mg),
a nd L ん7(5mg).
The re m ain ed a ctiv efr a ctio nin P G inhibito rya s ay withn o cJear a ntio xida nteffect,fr. 1 B,
w a s s epa rated by sJlic agelc olu m n chr o m atography eruted with n-he x a n e :a c eto ne to obtain
fr･12A- 1 2 G･ Fr･ 12 A(95mg/1740mg)ga v elin oleic a cid(9 mg)a nd o-eic a cid(27mg)by
O D S H P LCwith MeO H: w ate r19/1･ Fr･ 12C(179mg)w a s chro m ato9r aPhed by O D S紬sh
c olu m nwith MeO H: wate r1/1 fo”o w edbySephade xLH-20with MeO =to affo rd L A･1 3(19mg)
and LA-1 7(2 mg)･ Afte rfr･ 12D(169mg) w a s app一ied to silic aget fla sh colu m n, the n_
he x a n e:ac eto n e4/1e山ted fra ctio n(11 7mg)w a sfu仙 e rs epa rated by O DS f一a sh c o山m n with
MeO H: w ate r･ T hefr a ctio n(10mg)eluted with 2/1s oJve nt w a sfu rthe rpu rified byO DS H P LC
with MeO H:w ate r4/1a ndthe nbySephade xLH-20 with C = CJ3:MeO= 1/1 tp obtaI
･
n LA･14(3
mg)･ Pu rificatio n ofthe othe rfra ctio n(13mg)eruted withMeO =:w ate r3/1- 4/1 bySephade x
LH-20c olu m n w J
-
th MeO Hga v eLA･15(7 mg)A L Å･16(3 mg)w a s obtained fr o mfr. 12E(212
mg)Ithro ughrepe ated c o)u m n chro m atographyu singO D S ma sh with MeO H: w ater1/2_ 2/3a nd
O D S H PLC with MeO H: wate r2/1a nd C =3C N: w ate r3/7･ Fr･ 12F(267mg)w a sfra ctio n ed by
O DS fla sh c olu m neJuted with MeOH: w ate r1/1a ndthe obtain ed fra ctio n(43mg)w占spu rined by
Sephade xLH-20c olu m nto get L A･18(25mg)withabo ut 5:2ratio･ Fr･ 12 G(1960mg)w a s
applied to O D Sfla sh c olu m n eluted with MeO H: wate r(1/2- 1/0). On e of the elu ate svvith 2/1
s olv e nt
･
fr･1 3C(12 0mg)w a s s epa rated by silic agd flash c olu m nto giv e afr a ctio n(26mg)
eFutedwith C H CI3:MeO H 9/1 - ac eto n e, which w a spurified byO D S H PLCwith MeO H: w ater7/3
follo w ed bySephade xLH-20with MeO H togive L A-1 9(7 mg)･ Ane r s epa ratio n offr. 13B(282
mg)bysilic age一eluted with C HCl3:MeO H(9/1- 0/1),fr1 14 B(5 0mg)a nd fr･ 14C(92mg)w e re
funhe rpu rified byOD S H P LC･ Thefo rm e rfra ctio n withMeO =‥w ate r7/3yid dedL Å･21(22mg).
T heFatte rfra ctio nga v etw ope aks with MeO H:w ate r3/2･ a nd fr o mpe ak 1(4 0mg), L A･20(32
mg)w a s obtained bySephade xLH-20(MeO H)pu rinc atio n:
.
T hepe ak2(21mg)w a s w a shed
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with MeO Htois olateL A-22(10mg)I Ste r o甘glu co side s(6 mg)w e re a[s oobtain ed f,om fr. 13 E
(116mg).
Pぬysic o-C he m豆ca且Proper鮎s of宜so且ated CompoundsPa 訂せ-Ⅰ
L A･1･ C20H2405(344)Ne cta ndrin B:Co-o rles s oll･[α】
2
D
4
oo(co･76･ C =CI3),(Ref･ 19[α]
2
D
4
oo(c o･37･ C H C(3))･ U V 九m a x(MeO =)n m :231･6, 280･8･ U V 九m ax(MeO =＋ NaO H)n m :251.2,
291･61 EJ M Sm/I(%):344(M
＋
, 32),192(100)･177(39)･164(16),151(24),14 5(79),1
戸 - . J losltJOn
I
C N M R
(CD CF3. 1 25
M Hz)
H N M R(C DCl3, 6 00 M Hz) F G H M BC
1/1
2/2'
3/3
'
4/4
'
5/5
'
6/6
'
7/7
'
8/8
'
9/9
'
3/3
'
- O CH3
4/4'- O H
1 3 4.2
1 0 9.2
1 46.5
1 45.1
1 14.1
11 9.3
87.3
4 4.3
1 2,9
5 5.9
6･9 5p pm(1 H, d,J = 1 .1 Hz)
6･89p pm(1 H.d. J = 7.9 Hz)
8 7
･3, 11 9.3,1 34.2, 1 4 5.1,1 4 6.5
1 3 4,2,1 4 5.1, 14 6.5
6･92p pm(1 H,d d, J = 7･9, 1.7 Hz)
4･49ppm(1 H, d, J = 6.O Hz)
87.3,1 0 9.2, 1 4 5.1
1 2
.9, 44.3 ,1 0 9.2,11 9.3
2･3 0- 2･3 3ppm(1 H, m) 12.9, 87.3
1･0 3p pm(3 H. d, J = 6.3 Hz) 4 4.3, 87.3, 1 34.2
3･8 8ppm(3 H, s) 1 45.1, 1 4 6.5
5.5 6ppm (1 H, s) 114.1, 1 4 5.1,1 4 6.5
24(29).
Ac etylatio n ofLA-1
LA-1(10mg)＋Ac eticgnhydride(0･02mL)＋ PyrJ
･
din e(O13 mL)ヰ Ac etyJated LA-1(12mg)
Ac etyqated L A･1･ C24H2807(428): Co[or[e s s a m o rpho u s･ EIM Sm/z(%): 428(M
十
, o.5),
386(15),192(100),145(25).
Positio n
I
lJ
c N M R(C DC l3,
1 5 0 M Hz)
l
H N M R(CD C[3, 6 0 0 M Hz)
1/1 1 3 9.1
7･05ppm(1 H,d, J = 1 .6 Hz)
6･9 8p pm(1 H, d d, J = 8.2, 1.4 Hz)
7･0 1ppm(1 H, d, J = 8 .OHz)
4
･5 8ppm(1 H, d, J = 6 .0)
2･31- 2･3 6p pm(1 H, m)
1･0 7ppm(3 H, d, J = 6.6 Hz)
3･8 1ppm(3H, s)
2/2
'
1 1 0
.
6
3/3' 1 5 1.
4/4
'
141.1
5/5' 118.3
6/6
'
1 2
.5
7/7
'
8 7
.0
8/8
'
44.3
9/9
'
1 3.0
3/3
'
- O C H3 5 5.9
4/4
'
-O CO C H3 2 0.7 2･3 1ppm(3H, s)
4/4
'
- O CO CH3 1 6 9.1
LA･21 C20H2604(330)Eiythro-1･4-di(4-hydro xy-3- m etho xyphe nyf)-2,3-d]
･
m ethyJbuta n e o r
m es o-dihydroguaJ
'
a r etic a cJ
'
d=White s olid･ U V九m a x(MeO H)n m:227.6, 282.4. UV九m a x(MeO H＋
NaO =)n m :241･6, 290･ ･ [α】
2
D
4
c a･ oo(co･83･ C = Cf3)'(Ref･ 2 1[a]
2
D
4
oo(ci一o, C HCl3)). EIMS m/I
(%):330(M
'
･ 100)I194(14),165(14),138(91),122(78).
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Po sitio n
I
1 3
c 両MR
(C DCI3, 1 5 0
MHz)
l
H NMR(CDC(3, 6 0 0MHz)
1/1
2/2
'
3/3
'
4/4
'
5/5
'
6/6
'
7/7
'
8/8'
9/9
'
3/3
'
- O CH3
4/4
'
- O H
1 3 3.8
1 11.5
14 6.3
1 4 3.6
1 1 4.0
1 2 1.7
3 8.9
3 9.2
1 6.2
5 5.9
6･6 1ppm(1H, d,J = 1.9 Hz)
6･82p pm(1 H,d, J = 7.9 Hz)
6･6 6ppm(1 H,d d, J= 7,9,1.9 Hz)
2･2 8p pm(1 H,dd, J- 13･5, 9.1 Hz)
2 J3ppm(1 H, d d,J = 13,5, 5.2 Hz)
1･7 2 - 1 ･76ppm(1H, m)
0･8 5ppm(3 H, d, J= 6.8 Hz)
3･8 5ppm(3H, s)
5A 5p pm l HsI
N O E D F
1)Irradiatio n of 3/3'- O C H3in c rea s ed theinte nsityof 2/2
･
- = by14 %a nd 4/4
･
- O H by1.3 %.
LA･3･ C20H2404 (328) Mac e-ign a n or a nw u‖gn a n o rerythr o- a u strobailign a n-6: Co暮orle s s
n eedle s･ U V 九m ax(MeO H)n m :230･4, 284･8･ U V 九m a x(MeO =＋ NaO =)n m :23818･ 289･6･[a]
2
D
4
＋5o (c O･83･ C= CI3),(Ref･ 22[a]
2
D
O
＋5･28o(cl･28･ C = CJ3))I EIM Sm/I(%):328(M
･
, 24), 137
(10),135(76),122(1 6).
Positio n l Jc N M R(C D C13,
1 50MHz)
l
H N M R(CD C[3,6 0 0MHz) F G H M B C
1
2
3
4
5
6
7
1 35.8
10 9.4
14 7.6
1 4 5.6
1 08.0
1 21.9
3 9.2
6･65(1 H,d. J = 1 .9 Hz)
6･7 2(1 H, d, J= 8.O Hz)
3 9･2,121.9,1 4 5.6, 1 4 7.6
13 5.8,1 4 5.6, 1 4 7.6
6･61(1 H, d d, J = 8･0 ,1.9 Hz) 1 0 9.4,1 4 5.6
2･2 9(1 H, d d. J = 1 3.5, 9.1 Hz) 1 6･3, 3 9.4,1 0 9.4,1 2 1.9,1 3 5.8
8
9
3.4- O C H20-
a3 9.4
b1 6.3
10 0. 8
2･7 2(1 H, dd, J = 1 3･5,4 .9 Hz) 1 6･3, 39･4,1 0 9.4,1 2 1.9.13 5.8
1 ･69 - 1･7 7(1H, m) 16.3, 3 9.2
aO･8 4(3H. d, J= 6.8 Hz) 39.2, 39.4
5･91(1 H,d, J = 1.6 Hz) 14 5.6,1 4 7.6
3 8.9
,
1 21.8,1 4 3.6,1 46.4
1 33.8, 1 43.6, 1 4 6.4
1
'
1 3 3.8
5･92(1H,d, J= :1.6 Hz)
2
'
3
'
4
'
5
]
6
'
7
'
1 11.5
14 6.4
1 43.6
11 4.1
1 21.8
3 8.9
6･6 2(1 H, d, J = 1 .9Hz)
I
6･8 3(1 H, d,J = 8.O Hz)
6･64(1H,dd,J = 8･0 ,1.9 Hz) 1 11.5, 1 43.6
2
･2 5(1H,dd. J = 1 3･5, 9.2 Hz) 1 6.2,3 9.3,1 1 1.5, 121.8,1 33.8
8
'
9
'
3
'
- OC H3
隻:_
- O H
a3 9.3
b1 6.2
5 5.9
2･72(1 H,d d. J = 1 3,5, 4,2 Hz) 1 6.2, 3 9.3.1 1 .5, 1 21.8,1 3 3.8
1･69 - 1･7 7(1H. m) 1 6.2, 3 8.9
aO･8 3(3 H, d, J = 6.6 Hz) 3 8.9, 3 9.3
3･8 7(3 H,s) 1 4 6.4
5.46(1 H,br. s) 11 4.1,1 4 3.6
a･ ] n e r C a n e aw J ln e Sa m eCO urn n
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LA-4･ C16H1205(284)Ac a cetin :Ye[fo wish n e edJe s･ E-M Sm/z(%):284(M
･
, 100).
Po sition
l
H N M R(60 0 M Hz,
Ac eton e-d6
1
2
3
4
5
6
7
6
･67(1 H,s)
6･2 7(1 H,d,J = 1 .9 Hz)
8
9
1 0
5- O H
6･5 5(1 H,d. J = 1.9 Hz)
1 2･9 8(1 H, s)
7- O H
1
'
9 J 3(1H, br. s)
2
'
3
'
4
'
5
'
6
'
8･0 1-8･0 4(1 H, m)
7･1 2-7･15(1 H, m)
8･0 1-8
･0 4(1 H, m)
7･1 2-7･1 5(1H, m)
4
'
-OC H3 3.9 2(3H,s)
N O E D F
1)Irradiation of 4- O C H3inc re a s ed theinte n sityof 3
7
& 5･- H by19 %.
LA-5, C30H26012(578)Apige nin7- 0-[6
”
- 0 -(pI C O u m a rOy[) #D-gfu c o side]:Ye‖o wishpo wde r.
F AB M S(N B A)m/I:579(M＋H)
'
, 271.
Positio n
l J
c NMR
(DM SO- d6,
1 5 0M Hz,)
■
H N M R(D MSO-d6. ,60 0 M Hz) F G H M BC
1
2
3
4
5
6
7
8
9
1 0
4- OH
1
'
16 4.8
1 0 3,6
1 8 2.5
1 6 1.7
al O O.04
1 6 3.
9 5.3
1 5 7.4
10 5.9
1 2 1.5
6.81(1 H, s)
6･4 8(1 H,d, J = 1.9 Hz)
1 2 1.5
, 1 6 4.8, 1 82.5,1 0 5.9一
9 5･3, 1 05.9, 1 61.7.16 3.3
6･8 1(1 H, d, J = 1.9 Hz)
1 2･96(1H, br. s)
1 0 0
. 4,1 0 5.9,15 7.4, 1 6 3.
10 0. 4,1 0 5.9, 161.7
2
'
1 29.1 7･93 -7･9 4(1H, m) 1 1 6.5 1 2 9 1 1 6 19 64 8
3
'
4
'
1 16.5
1 6 1.9
6･89-6･9 4(1 H, m)
I ● l 一 *
1 1 6.5,1 2 1.5, 1 61.9
5
'
11 6.5 6
･89-6,9 4(1 H, m) 1 1 6.5 1 2 15 1 61 9
6
'
4
'
-OH
1
”
2
”
3
J'
4
”
5
'.
6
''
1 2 9.1
al O O,07
73.5
76.8
70.6
7 4.4
6 4.0
7･9 3-7･9 4(1 H, m)
1 0･1 6(1H, br. s)
5･1 6(1 H, d, J = 7.4 Hz)
I ■ l
1 1 6.5
,
1 29.1,1 6 1.9, 1 6 4.8
1 6 3.
★
3･3 6(1H, dd, J = 8.8, 7.4Hz) 7 0.6, 76.8
★
3･4 0(1H, dd, J= 8.8,8.8 Hz) 7 0.6, 73.5
3･26(1 H,d d, J = 9.4,8.8 Hz) 64.0, 74.4, 76.8
3･83(1 H,･ddd, J = 9.6. 7.2,1 .9 Hz) 64.0, 70.6 ,1 0 0. 7
4･1 7(1 H.dd, J = 11.9, 7.2 Hz) 74.4,1 6 7.0
2
”
-OH
3
''
-OH
4
''
- O H
4･47(1H,dd, J = 11.9,1 .9Hz)
a5･2 4(1 H, br. s)
a513 5(1 H, br. s)
5.4 8(1 H, br. s)
1 6 7.0
75
12
3
4
5
6
7
8
'”
9
'”
4
” '
-OH
1 2 5.4
1 30.6
116.2
1 60.3
11 6.2
1 30.6
14 5.
1 1 4.3
1 6 7.0
ainterchangeab(e
7･3 5 J･3 7(1 H, m)
6･6 6-6･68(1 H, m)
6･6 6-6･6 8(1H. m)
7･3 5 7･3 7(1 H, m)
ア･4 9(1 H,d, J = 1 5.9 Hz)
6･32(1 H, d,J = 1 5.9 Hz)
1 0.1 61 H,b｢. s
1 1 6.2,130.6, 1 45. . 1 6 0.3
1 1 6.2,1 2 5A, 1 60.3
11 6.2
,
12 5.4,1 6 0.3
11 6.2
,
13 0.6,1 4 5. , 160 .3
1 1 4.3.1 2 5.4,1 3 0.6.1 6 7.0
1 2 5.4
, 1 6 ア,0
withinthe sam e c olu m n,
I
sign als observ ed at70oC.
LA-6･ C16H1206(30)C hrys o erio = e”o wish n e ed[e s･ EJMS m/z(%):300(M
･
,
100).
Position ■H NM R(4 0 0MHz. D MSO- d6)
1
2
3
4
5
6
7
6･89(1 H, s)
6r1 8(1 H, d, J = 2 .O Hz)
8
9
1 0
5-OH
6･5 0(1H, d, J = 2.O Hz)
12･9 6(1 H, s)
7- OH
1
'
1 0･7 9(1 H,br. s)
2
'
3
'
4
'
5
'
7･5 3 イ･5 7(1 H, m)
6･9 2(1H. d. J = 9.O Hz)
6
'
7･53-7･5 7(1 H., m)
3
'
- O CH3 3･88(3H, s)
4
_
'
-O H 9.93(1 H,br. s)
LA-7･ C15HIO 5(270)Apige nin:Yello wish n e edfe s･ E]M Sm/I(%):270(M
･
, 100).
Positio n
l
H N MR(40 0 M Hz, D M S O-d6)
1
2
3
4
5
6
7
6･7 7(1 H, s)
6･1 8(1 H,d, J = 2,5 Hz)
8
9
1 0
5- OH
6･4 7(1H, d, J = 2.5 Hz)
1 2.9 5(1 H, s)
7-OH
1
'
10181(1 H. br. s)
2
'
7190-7･9 3(1 H, m)
3
'
4
'
6･89-6･9 3(1H, m)
5
'
6･8 9-6･9 3(1 H, m)
6
'
719 0-7･9 3(1 H, m)
4
'
- OH 1 0.3 3(1 H, br. s)
76
L A-8･ c20H2205 (342) (-)-C hic a nin e o r7'R-(3- m etho xy-4-hydro xyphe nyl)-8
･
S, 8F?～
dim ethyト7 R-(3･4- m ethyfen edio xyphe nyl)tetr ahydr ofu ra n :CoJo rfe s sa m o rpho u s･ ELMS m/z(%):
342(M
＋
, 82)I 21 8(2)I1 92(63)I190(100),18 0(27)I 177(17),175(66), 164(14), 137(9),135
(21)･ H R FA B M S(N BA/P E G)m/z:342･1408(c a]cd fo rC20H2205, 342･1467)I O R D(c 0.002 M,
MeO H):【中】
22
(n m): -1 6000(243･tr)I -5000(296･ tr),(Ref･
26fo r(＋)-chic a ni e(MeO H):【中】(n m):
19000(245･ pk)I 5521(296･ pk))I C D(c O･001 M･ MeO =)【句
22
(n m): -9000(221, m a x), -24000
(236, m J
'
n)I -700(258･ m ax)I -4900(288, min)･ 0(308)I(Ref･
27fo r(＋)-chica nin e(cO･037 %)【句
(n m):9670(221･t｢)I 24665(236･ pk)I -467(256,tr),4858(285,pk),0(300)〉.
Po sitio n l Jc NMR (CD CI3,
1 2 5M Hz)
l
H NMR(C D Cl3,5 0 0 M Hz) F G H M B C
1
2
3
4
5
6
7
8
1 3 7.2
1 0 6.4
1 47.8
1 4 6.9
1 0 8.0
119.5
8 5.7
a4 7.6
6･9 1(1 H,d,J = 1 .8 Hz)
6･76(1 H,d, J = 7 .9 Hz)
85.7, 11 9.5, 1 4 6.9
1 3 7.2,1 4 7.8
6･8 1(1H,d d, J = 719 ,1 .8 Hz) 85.7, 10 6.4, 1 4 6.9
4･6 0(1 H,d, J = 9.2 Hz)
2･3 7- 2･4 3(1 H, m)
0･98(3 H,d, J = 6.7 Hz)
47.6, 10 6.4, 11 9.5 ･
9
3,4-OC H20 -
1
'
l l.8
1 0 0.9
1 3 2.5
4 3.4,4 7.6, 8 5.7
5193(1H, d, J = 1.5 Hz)
5･9 2(1 H,d, J = 1.5 Hz)
1 4 6.9
.
1 4 7
.8
8 4.8.11 8. , 14 4.3
1 3 2.5 14 3 1 4 6 2
2
'
3
'
4
'
5
'
1 0 8.7
1 4 6.2
1 4 4.3
1 1 3.9
6･9 0(1H, d, J = 1.5 Hz)
6･8 6(1 H,d, J= 7.9 Hz)
6
'
7
'
8
'
11 8. 1
84.8
a4 3.4
617 5(1 H,d d,J = 7.9, 1.5 Hz)
l I
8 4,8. 1 0 8.7, 1 4 4.3
5･4 0(1H.d, J = 4 .6 Hz)
2･3 7- 2･43(1 H, m)
0･5 9(3 H,d, J = 7.O Hz)
9.4,1 0 8.7,11 8.8
9
'
9.4 4 3.4 4 7 6 8 4 8
3
'
- O C H3
4'-OH
56.0 3.8 7(3 H,s)
I r I
1 4 6.2
5.49(1 H,s) 1 13.9 1 4 4 3 14 6 2
aintercha nge ab(e
' ' '
LA-9･ C20H2204 (326)3‥2 mixtu re of(7R, 8 R)- a nd(7S, 8 S)-Lic a rin A: Coro (le ss
a m o rpho u s･ EIM Sm/I(%):326(M
'
･ 100)I 297(2)I 283(3)I 202(7),189(4),1 63(6), 151(8),
137(8)･ C D(cO･001 M･ MeO H)AE
22
(n m): -o144(234･ min)I .0･43(268, m a x),(Ref･
30fo r(7R,
8 R)-[ic a rinA Ae(nm): -4･04(222), ＋5.06(2 75)).
Position
l J
c N MR (C D Cl3,
1 25 MHz)
-
H N M R(C DC(3, 5 00 M Hz) F G HM BC
1
2
3
4
5
1 3 2.
1 0 9.0
1 4 6
.7
1 4 5.8
11 4.1
6･9 5(1 H,d, J = 1.5 Hz)
6･8 6(1 H,d, J = 8.O Hz)
1 4 6.7,1 4 5.8. 1 2 0. , 9 3.8
146.7
6 1 20.0 6･8 8(1 H,dd, J= 8.0, 1.5 Hz) 14 5.8 13 2.2
7 93.8 510 7(1 H,d, J = 9.5 Hz)
I
1 20. , 10 9.0 ,1 7,6
8 4 5.6 3･43(1 H,dq,J= 9.5, 6.7 Hz)
1･3 6(3H,d, J = 6.7 Hz)9 1 7.6 1 3 3. 93.8 4 5 6
3- O CH3 a5 5.98 3･8 6(3 H, s)
I I
1 4 6.7
4- O H 5.60(1H, s) 1 4 6 71 4 5 8 1 1 4 1l ■ l
7 7
1
'
2
'
3
】
4
'
5
'
6
'
7
'
1 3 2.1
1 0 9.4
1 4 4.2
1 4 6.
1 3 3.
11 3.4
8
'
9
'
3
'
-OCH3
13 1.0
123.5
18.3
a56.0 1
aintercha nge able
6･7 6(1 H,d, J = 1.2 Hz)
6.74
6.34
6.09
1.85
3.87
1 H, d
l H,d
l H
,
d
3 H,d
3 H. s
J =
q,J
q,J
d
. J
1 .2 Hz)
= 1 5.6,1 .
= 1 5.6, 6.
= 6.6. 1.6
6
6
H
H:
H:
lz)
z)
z)
1 1 3.4,1 31.0,1 4 6. .1 4 4.2
1 0 9.4,1 31.0.1 4 6.
1 3 2,1,1 8.3
1 31.0.1 2 3.5
1 44.2
L A-1 0, C2.H2606 (374) Erythrol -(4-hydro xy-3- m etho xyphe nyl)-2-(4- allyト2,6-
dim etho xyphe n o xy)pr opa n-1- o-:Colo rle s s a m o rpho u s･【α】
2
D
4
c a･ ＋3o(cO･05, C H CE3),(Ref.
3 2fo r
(7S, 8 R)-iso m e r,[a]
2
D
O
＋25･28o(cO･65･ C = Cl3))･ C D(cO･001 3 M, eO H)AE
22
(n m): -1.29, min-
(243, min)･ -O･1(260･ m a x), -0･2(280･ min), 0(303)I EIM Sm/I(%):374(M
＋
, 20), 356(12), 221
(23),195(44),194(100),164(50),137(38).
Po sitio n
l J
c N M R
(C D Cl3,
1 25 M Hz)
l
H N M R(C D Cl3, 5 00 M Hz) F G H M BC
1
2
3
4
5
13 2.1
1 0 8.6
14 6.5
1 4 4
.5
1 1 3.9
6 ･9 5(1 H,d,J = 1 .6 Hz)
6･81(1 H,d,J = 8.O Hz)
1 46.5,1 4 4.5,1 3 2.1,1 18.8, 7 2.8
146.5,1 4 4.5,1 3 2.1 1 1 8.
6 1 1 8. 6･6 5(1 H.dd, J = 8.0,1 .6 Hz)
I
1 4 4.5,1 1 3.9,1 0 8.6 72.8
7 72.8 417 7(1 H,d, J = 2.8 Hz)
l
1 32.1,1 1 8. .1 0 8.6, 82.3, 1 2.8
8 8 2.3 4･3 2(1 H,qd J= 6.4 2 8 Hz)
9 1 2.8
I I
1･1 0(3 H,d, J = 6.4 Hz) 82.3,72.8
3 -OC H3 5 6.0
1 33.1
3.8 7(3 H, s) 1 4 6.5
4-O H 5.5 0(1 H, s) 1 4 6.5, 1 4 4.5,1 1 3.9
1 5 3.5, 13 6.1,1 3 3.1,4 0.6
1 5 3.5. 13 6.1,1 3 3.1,4 0.6
7-OH
1
'
4･0 7(1 H,s)
2
'
3
'
4
'
5
'
6
'
1 05.6
1 53.5
13 6.1
153.5
10 5.6
6.4 4(1 H,s)
6.4 4(1 H, s)
7
'
40.6 313 5(2 H,dt, J = 6.7, 1,5 Hz) 1 0 5.6
8
'
1 3 7.1 5･7 5(1 H,ddt, J = 17･1 ,1 0.2, 6.7 Hz) 4 0.6
9
'
1 1 6.2 5･0 8-5.1 3(2H, m) 1 37.1, 40.6
3
'
-OC H3 5 6.1 3.85(3 H, s) 1 5 3.5
5
'
- O CH3 5 6.1 3 .8 5(3 H, s) 1 53.5
LA･1 14 C20H2605 (346) Myrista rge n oJ B o r1,4-di(4-hydro xy-3州 etho xyphenyl)-2,3-
dim ethylbuta n-1- ol:Colo r-e s s a m o rpho u s･【α】
2
D
4
c a･ ＋1 0o(cO･09, C = C[3),(Ref･
2 1
[α]
2
D
4
＋14.2o(c
O･76･ C H CI3))I C D(cO1003.M, MeO H)Ae
22
(n m): -o･24, m a x(225, m a x), -0.54(234, min), 0.01
(24 8･ m a x), -0･19(278, min), 0･05(293, m a x), 0(301)･ EIM Sm/I(%):346(M
'
, 17), 241(33),
194(7),1 92(3),191(10),164(35),159(16),153(100),137(34).
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Positio n
l J
c NMR
(C D Cl3, 125
M Hz)
H N M R(CDC(3, 50 0MHz) FGHM B C
1
2
3
4
5
6
7
8
1 3 6.
1 08.9
14 6.7
14 5.2
al 1 3.9 9
1 2 0.
7 7.1
4 5.1
6･8 7(1 H, d, J = 1.8 Hz)
6･8 5(1H,d,J = 8.1 Hz)
1 4 5.2, 1 20. , 77.1
1 3 6.
6･7 8(1 H,dd,J = 8.1 ,1.8 Hz) 1 4 5.2. 10 8.9
4 ･41(1 H,d, J = 9.5 Hz)
1･8 4(1H,ddq, J = 9.5, 3.1, 7.O Hz)
0･60(3 H,d, J = 7.O Hz)
1 2 0.
9
3- O C H3
4-OH
1
'
ll.4
b 55.9 6
7 7.1,45.1 ,3 5.1
a3･8 9(3 H, s) 1 4 6.7
134.1
5･57(1 H,s) 1 4 6,7,1 4 5.2, 11 3.9 9
2
'
3
'
4
'
5
'
6
'
7
'
111.7
1 4 6.3
14 3.6
al1 3.9 6
12 1.8
3 7
.1
617 1(1H, d, J = 1.7 Hz)
6･81(1 H,d,J = 8.O Hz)
1 4 3.6,1 21.8,37 .1
1 4 6.3, 1 3 4.1
6･69(1 H,d d,J = 8.0 ,1.7 Hz) 1 4 3.6, 1 11.7
2 ･1 4(1 H,d d, J = 13･2, 1 0.6 Hz)
2･86(1 H,dd, J = 1 3.2. 3.9 Hz)
2･33-2･3 7(1 H, m)
0･87(3 H, d, J = 6.9 Hz)
1 3 4.1, 1 21.8,1 1 1.7
8
'
3 5
.1
1 3 4.1, 11 1.7.4 5.1
9
'
3
'
- O C H3
4
'
- O H
17.9
b55.9 2
4 5.1, 3 7.1,3 5.1
a318 6(3 H, s) 1 4 6.3
5.4 4(1 H, s) 1 4 6.3,1 4 3.6, 11 3.9 6
a･ l nterC an e aJe w lthm t e s a m e co)u mn
L A･12･ C20H2405 (344) Ma chi”n C o r erythr o-ll(4-hydro xy-3- m etho xyphe nyり-2-(2-
m etho xy-4-tra n s-prope nyJphe n o xy)propa n-1- o[: Cofo re s s a m o rpho u s･ [α】
2
D
3
c ar -3 0o (c 0.07,
c = cr3)I(Ref･
3 3
[a]
2
D
4
- 16･5o(cO･27･ C = Cf3))･ C D(cO･002 M･ MeO=)Ae
22
(n m): -o･15(223, min),
＋1･77(234･ m a x)I -1･06(254･ m J
.
n), 0(331)I ELM Sm/I(%):344(M
･
,
82),326(35),194(30),1 64
(100),137(91).
Position
lH NM R(C DCI,, 5 0 0 M Hz)
1
2
3
4
5
6
7
8
9
3-O C H3
6･96(1 H,d,J = 1.9Hz)
6･8 4(1 H,d, J = 8.O Hz)
6･7 3(1 H,d d, J = 810, 1.9 Hz)
4･8 0(1 H,d, J = 3.1 Hz)
4･3 1(1 H,qd, J = 6.4, 3.1 Hz)
1･1 5(3 H,d, J = 6.4 Hz)
3･8 78(3 H, s)
4- OH
1
'
5･51(1 H, s)
2
'
3
'
4
'
5
'
6
'
7
7
8
'
9
'
3
'
- O CH3
6･9 0(1 H,d,J = 1.8 Hz)
6･9 4(1 H,d, J = 7 .9 Hz)
6･8 7(1 H,dd, J = 7.9, 1.8 Hz)
6･34(1 H,dq, J = ･15.5,1 .9 Hz)
6･1 4(1H,dq, J = 1 5.5. 6.7 Hz)
1L86(3H,dd, J = 6.7, 1.9 Hz)
3.87 6(3H, s)
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N OE D F
1)Irradiatio n of 7'寸=n c re a s edtheinte n sityof2
･
-” a nd 6･ -H by12 %.
2)Irradiatio n of both 3a nd 3'- O C H3J
.
n C re a S ed theinte n sityof 2
,
- H byll %a nd 2-H by9 %.
L A-1 3ト(C26H3808･ 478)Le u c a spe ro neA:W hitepo wde r･ [α]
2
D
3
＋116o(cl･2, MeOH). C D(c
o･ooo5 M
, eO H)Ae
22
(n m): ＋10･9(211･ m a x)I ＋0･1(24 6･ min), ＋2･1(2 91, m a x), 0(331). ELM S
m/z(%):460(1)･ 400(19)I358(6),340(22)I273(14)I 267(32), 262(33). 201(100), 189(47),
173(53)I 159(91)I F A BM S(N B A) m/z=517(M.K)
'
･ H RF A B M S(N BA/P E G)m/I:517.2180
(c alcd fo rC26H3808K, 51 7.2204).
Po sition
l J
c -N M R
(CD Cl3,
1 25 M Hz)
l
H- NM R(C D Cl3,5 00 MHz) H M BC
1
2
3
51.1
2 1 2.3
3 6.9 2･4 1-2･5 4(2 H, m) 2 4.2, 1 4 6.8 21 2 3
4
5
6
7
2 4.2
1 4 6.8
4 5.4
3 4,3
2･5 3-2･6 8(2 H, m)
1･9 2(1 H,br. s)
I
36.9, 1 3 0.3,1 4 6.8, 21 2.3
1 7.4 2 3.0
8 3 4.7 1 ･64(1 H, d d, J = 1 1.7,1.9 Hz)
I
45.4
, 6 7.0,1 3 0.3
9
10
6 7.0
1 3 0.3
1･9 3(1 H, br･ d, J = 11.7 Hz) 17.4
5･3 6(1 H, br. s) 3 4.3,1 3 0.3,1 4 6.8,170.5
l l 68.5 4･0 4(1 H,d. J = 1 0.7 Hz) 1 9.3, 51.1,1 3 0.3. 1 70.3,2 1 2.3
1 2 1 9.3
4･22(1 H,d, J= 1 0,7 Hz) 19･3,5 1.1,1 3 0.3, 1 70.3,2 1 2.3
1 .1 4 3 H, s 51.1 6 8.5 1 3 0 3 21 2 3
1 3 72.2 5L4 4(1 H,t, J = 6.1 Hz)
I I - 7
4 4.9 ,1 70.9
1 4
1 5
4 4.9
72.1
1 ･7 6(2H,d. J = 6.1 Hz) 2 9.8,7 2.2,1 44.5
1 6 14
.5 5 18 0(1 H,d d, J = 1 7･1,1 0.7 Hz) 2 9.8 7 2.1
1 7 11 1. 4 ･9 4(1H,d d, J = 10.7, 0.9Hz)
I
7 2.1
1 8 23.0
5･12(1 H,d d, J= 1 7.1, 0.9Hz) 7 2.1, 1 4 4.5
1･1 1(3 H,s) 34.3, 4 5.4 72.2 1 4 6 8
1 9 17.4 1･1 5(3 H, d, J = 6 .7 Hz)
l l
3 4.3, 3 4.7 4 5.4
2 0
2 1
2 9.8
1 7 0.5
1
.2 4(3 H, s)
7
4 4.9, 7 2.1,1 4 4.5
2 2
2 3
2 1.5
1 7 0.3
2･0 0(3 H, s) 1 7 0.5
2 4
2 5
2 0.8
1 70.9
1･9 5(3H, s) 1 70,3
2 6
15-OH
2 1.4 1 ･9 1(3 H, s)
2.0 5(1 H,br. s)
1 70.9
N O E D F
1)Jrradiatio n of 9 ＋=n c re a s ed theinte n sityof 81=abyl･5 %, ll-H b byl %a nd 12-H,by2 %.
2)Irradiatio n of ll- Hainc r e a s ed thejnte n sityof ll-H b by15%.
3)Irradiatio n ofll- H b in c re a s ed theinte n sityof ll-Haby28 %.
4) Irradiatio n of 12- H3inc r e a s ed theintensityof 9-H by10.8% and ll-Haby2.5%.
5)lrradiation of 13-H in c re as ed theinte n s]'tyof 14- H2by2.8 %.
80
6) lrradiatJ
'
o n of 14-H2J
'
n c re a s edthe )
I
nte n sityof 16-= by4 %a nd 20-H3by4% .
7) Irradiatio n of18-H3in c rea s ed theinte n sityof4-=2 by9･5 %, 13-= by3･3 %a nd 14-H2by
3
.2 %.
8) (rradiatJ
'
o n of 19-H3in c re a sed the J
･
nte n sityof 13-”byl･4% a nd 1 4-H2by4% .
9)Irradiatio n of20-H3in cre a s ed theinte n sityof 怜 = by5 %a nd 17- =t,ansby2 %.
LA･1 4･ (C32H30 4N2･ 5 06) Aspe rphe n a m ate o r(sトN-be n z oyトphe nyrafa nin e-(S)-2-
be n z a midoJ -phe nyJpropy-este r o r(＋an abe‖a mide :W hite s ofJ
･
d･ C D(cO･002 M, MeO H)[q
23
(n m): - 18000(229･ min)I(Ref･
3 8
(MeO =)【句(n m): T23530(227)I EIM Sm/I(%):415(6), 294
(3), 252(10), 224(8)I148(18)･146(100)･ F A BM S(N B A)m/z:507[M＋H]
･
.
PosJ
'
tio n
l J
c N M良‾(c D Cl3,
1 2 5 M Hz)
H N両R(C DCl;,5 0 0 M Hz)
1
2
3
4
6 5.5
5 0.3
3 7.3
1 3 7.2
4･52(1 H. dd, J三一汗豆丁
‾
51Hz)
4･0 3(1H,d d, J = 1 1.3, 3.9 Hz)
4･5 6･ 4･6 4(1 H, m)
2･9 8(1H,dd, J = 1 3･7,6.4 Hz)
2･87(1 H,dd, J = 1 3.7,8.3 Hz
5
6
7
8
9
10- N H
ll
1 2
13
1 4
1 5
16
1 7
1
'
1 2 9.3
a1 28.7
1 26.8
a1 2 8.7
1 2 9.3
7･1 9- 7･21(1H, m)
7･27- 7･30(1 H, m)
7･20- 7･2 3(1 H, m)
7･2 7- 7･30(1 H, m)
7･1 9- 7･2 1(1 H, m)
1 6 7.2
1 3 4.3
1 2 7.1
12 8.4
1 3 1.4
1 2 8.4
1 2 7.1
1 71.9
6･6 0(1 H,d, J = 8.2 Hz)
7･6 7(1 H. br･ d. J = 8.2 Hz)
7･30(1 H,t[, J = 7.3 Hz)
7･4 1(1 H,tl, J = 7.3 Hz)
7･3 0(1 H,tI, J = 7.3 Hz)
7･67(1 H,br･d, J = 8.2 Hz)
2
'
3
'
4
7
5 4.5
3 7.6
1 3 5.8
4･91(1 H,q. J = 6.7 Hz)
3･27(1 H. dd,J - 1 3･7,6.7 Hz)
3･19(1 H, d d,J - 1 3･7,7.2 Hz)
5
'
6
'
7
'
8
'
9
'
1 0
'
- N H
ll
'
1 2
'
1 3
'
1 4
'
15
'
16
'
1 7
'
1 2 9.2
a1 2 8.9
1 2 7.4
a128.9
12 9.2
7･1 8- 7･2 0(1H, m)
7
･2 7- 7･3 0(1 H, m).
7･2 1- 7･2 4(1H, m)
7･2 7- 7･3 0(1H, m)
7･1 8- 7･2 0(1 H, m)
167.4
1 33.4
12 7.0
1 28.7
1 3 2.0
1 2 8.7
12 7.0
6･53(1H, d, J = 6.4 Hz)
7･64(1 H,br･ dJ= 8.2Hz)
7･3 7(2H,t[, J = 7.3 Hz)
7
･
48(1 H,tI, J= 7.3Hz)
7･3 7(2H,tI.J = 7.3 Hz)
7･6 4(1 H,br. d J = 8.2 Hz)
alnte rChan ea e
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LA-1 5･ (C30H4804, 472) Ma slinic a cid o r 2α-hydro xyole a n olic a cid o r 2α 牌
dihydr oxyofe a n-1 2- e n-28- oic a cid: W hite po wde r･ E[MS m/I(%):472(M
･
, 2), 454(4),436(2),
426(2), 408(4)I 393(2)I 248(100), 233(7), 219(4)I 203(62), 189(1 0),175(5), 147(5),133
(14).
Po sitio n 'l Jc N MR(C D30 D,
1 2 5 M Hz)
1 H N M R(C D30D, 5 00 M Hz) F G H M B C
1 4 8.1 1 ･90 - 1･9 4(1 H, rn)
1 7.4
,2 9 3, 40.5,6 9.5
4 2.8
29.3 ,4 0.5 56.T 8 4.5
2
3
4
69.5
84.5
40.5
0 ･85 - 0･91(1 H, m)
3･61(1H,ddd, J= 9 ･7,9･7,4.6 Hz)
2･89(1 H, d, J = 9.7 Hz)
5
6
56.7
1 9.6
0
･8 2 - 0 ･8 7(1 H, m)
1･41 - l ･4 5(1H, m)
7
8
33.8
4 0.6
1･5 6 - 1 ･6 0(1 H, m)
1
･5 0 - 1 ･5 6(2 H, m)
9
1 0
4 9.0
3 9.3
1･6 0- 1･6 5(1 H, m)
l l 2 4.6 1･9 1- 1.9 4(2 H, rn)
1 2
1 3
1 4
1 5
1 2 3.4
14 5.4
43.0
2 8.8
5･24(1 H,t, J = 3.7 Hz)
1･0 6- 1･0 9(1 H, m)
1 6 2 4.1
1 ･76 - 1･7 9(1 H, ”)
1･95 - 2.0 2(1 H, m)
1 7 4 7. 7
1･56 - l･6 3(1H, m)
18
1 9
42.8
4 7.3
2･8 5(1 H,d d,J = 1 4.1 ,4.3 Hz)
116 7(1 H,d, J = 1 4.1 Hz)
2 0 3 1,6
1･0 9 - 1 ･1 5(1 H, m)
2 1 3 4.9 1･3 7- 1 ･40(1 H, m)
22 3 3.9
1･1 9- 1 ･24(1 H, m)
1･ 72- 1･7 5(1 H, m)
23 1 7.4
1･2 7- 1･3 3(1H. m)
0･8 0(3 H, s)
2 4 2 9.3 1 .0 1(3 H, s)
I I
1 7.4, 4 0.5 56.7 8 4 5
2 5 1 7.8 0･8 1(3 H, s)
l l
3 3.8, 4 0.6, 43.0
26 1 7.1 1･00(3 H, s) 3 9.3, 4 8.1, 56.7
2 7
28
2 6.4
1 8 2.0
1.1 6(3 H, s) 2 8.8, 4 0.6, 43.0, 1 4 5.4
2 9 2 4.0 0･94(3H, s) 3 1.6, 3 3.6 3 4.9 4 7.3
3 0 33.6 0.90(3 H, s)
l I
2 4.0, 3 1.6,3 4.9, 4 7.3
LA･16･(Cll=1603, 196)(＋ls o[oliolide o r(3 R, 5 R)-epiloliolide :W hite po wde r･ [a]
2
D
5
c a. -
4 0o(cO･14･ C H CJ3)I(Ref･
47fo r(＋トis oroJiolide【叫
1
D
5
＋80･6o(C = Cl3), Ref･
4 5for(＋)-is oJoJiolide[a]D
'47･3o (c O･2･ C H CI3))I C
.
D(c OrOOO9 M･ eO H,)Ae
22
(n m): -4･6(214, min),(Ref･
4 8for(.)-
isdoJioJide(MeOH)Ae(n m): '10･39(212)･ EJM Sm/I(%):196(M
'
, 1). 178(100), 163(15),153
(7), 140(19),139(14), 135(68).
82
Positio n l Jc NMR(C D Cl3,
1 2 5M Hz)
l
H NMR(CDCh,5 0 0 MHz) HMB C
1
2
3 5.0
4 9.9 1･31(1 H,d d. J = 1 2.5,l l.9 Hz)ax 2 9.9. 6 5.1
3 6 5.1
2･0 2(1H,d d , J= 1 2.5,4 .3, 2.3 Hz)eq.
4･11(1H,tt, J = 1 1.9, 4.3 Hz)
114 9(1 H.tI,J = 1 1.9 Hz)a x.
2 5.1, 3 5.0, 4 7.9, 65.1.1 8 0.7
4 4 7
.9 2 5.6
,
4 9.9, 6 5.1, 86.4
5
6
7
8
86.4
1 8 0.7
1 1 3,
1 7 1.4
2･51(1 H,dd d,J = 11･9,4.3, 2.3 Hz)eq.
5
･69(1 H, s)
2 5.6
, 49.9, 6 5.1, 86.4,1 8 0.7
3 5.0, 8 6.4,1 71.4,1 80.7
9 2 9.9 1 .29(3 H, s) 2 5.1 3 5.0 4 9. 1 8 0 7
1 0 2 5.1 1.25(3 H, s)
I I I
2 9.9 3 5.0 4 9. 1 8 0 7
l l 2 5.6 1.56(3 H. s)
I I I
4 7.9, 8 6.4,1 8 0.7
LAr1 7･(C24H3607･ 436)Le uc a spe ro n eB: Whitepo wde r･ C D(cO･001M, MeO H)AE
22
(n m): ＋22･9(204, m a x), '0･1(246･ m舌n), .2･1(291, m a x), 0(328)I FABMS(N B A) m/i:475
(M'K)
'
･ H R FA B M S(N B A/P E G)m/z･
･ 4 75･2100(caJcd fo rC2.H3607K,4 75.2098).
Po sitio n
1 3
c - N M R(C D Cl3,
12 5 M Hz)
l
H- N M R(C D CI3, 50 0 M Hz)
1
2
3
5 1.2
2 1 2.9
3 7.2 2･38(1 H,dd d, J = 1 5.9, 1 0.4,6 .1 Hz)
4 2 4.4
2.5 21 H,dt, J = 1 5.9, 5.2 Hz
2･62(1 H,dd d, J = 1 7･4, 1 0.4,5.2 Hz)
5
6
7
1 4 7.9
4 5.3
3 4.1
2･9 5(1 H,dtI, J = 1 7.4, 5.2 Hz)
1･8 6-1.91(1 H, m)
8 3 4.8 1･6 4(1 H,dt, J = 1 4.3, 2.7 Hz)
9
1 0
67.5
1 2 9.4
1.8 2 1 H
,
ddd, J = 1 4.3, 4.3,1.2 Hz
5･3 6(1 H,br. s)
ll 68.6 4･0 4(1 H,d, J = 1 0.7 Hz)
1 2 1 9.1
4.2 7 1H,d, J = 1 0.7 Hz
1･1 5 3 H
,
s)
13 71.3 4･1 5(1 H,dd, J = 9.2, 2 J Hz)
14 4 4.9 1･5 2(1 H,d d. J = 1 3.4, 9.5 Hz)
1 5 7 3.9
-1･55(1 H, o v e r(apped)
1 6
1 7
1 4 5.9
1 1 1.8
5･91(1 H,dd, J = 1 7:4, 9.5 Hz)
5･03(1 H,dd, J = 1 0.7, 0.9 Hz)
1 8 2 3.0
5.1 9(1 H.dd, J = 1 7.4, 0.9 Hz
1 .2 4 3 H
,
s
1 9 1 7.0 1 ･04(3 H,d, J = 7.O Hz)
2 0
2 1
2 6.4
1 7 0.6
1 ･3 6(3H,s)
2 2
2 3
21.6
1 70.4
2.0 1(3 H,s)
2 4
1 31 0H
1 5- OH
20.8 1.9 7(3 H,s)
3.41(1 H,br. s)
3.4 1(1 H,br. s)
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L A-18･ C20H3205(352)5:2mixtu re of LA-18A(Le u c a sperd A)a nd LA-18B(Le u c a spe roI
B):W hitepo wde r･ E[M Sm/z(%):352(M
＋
,
20),334(85)･316(9), 251(6),219(10),203(8).191
(13),183(100)I17 0(28)I151(21)I137(21)･ F ABM S(N B A)m/z=353(M.H)
･
, 335(M- H20'H)
･
,
317(3351 H20)
＋
･ H RF AB M S(N B A/P E G)m/z=35312338(c alcd fo rC20H,305, 353.2328).
L A･18 A
l J 1
L A･18 B
PosltIO n C N M R
(CH C[3,
1 2 5 M Hz)
H NM R(C H C[3,5 0 0 M Hz)
l J
c NMR
(CH C[3,
1 2 5MHz)
lH NM R(CH Cl3,5 0 0 M Hz)
1
2
3 7.4
7 8.2 3･1 1(1 H,dd,J = 11.6,4 .3 Hz)
3 7.4
7 8.4 3･0 7(1 H,d d, J = 1 1.3, 4.3 Hz)
2･01(1 H, o v e rlap ped)
3
4
5
6
7
2 6.5
2 9.9
4 7.3
92.7
3 8.6
1･59(1 H, m)
11641 ･68(1 H, m)
1･4 4(1H,dtl,J = 1 2.5, 3.7 Hz)
1･8 6(1 H, m)
2･1 012･1 9(1 H, m)
26,5
28.7
47.5
9 3.0
3 7.8
8 4 8.7 2
･0 6(1 H. d d, J= 13.1 ,4.3 Hz)
2･4 1(1 H,td,J = 1 3.1,0.9 Hz)
4 8.9
9 2 1 0.3 2 1 0 6
2･3 6(1 H.td, J = 13.1,1.O Hz)
10 5 8.5 2
.6 3(1H. s) 5 8.1 2･6 4(1 H, s)
319 7(1 H,td, J = 8.5,7.O Hz)
ll
1 2
1 3
2 9.0
3 6.6
91.3
1 ･8 3(1 H, m)
2･14(1H, dd,J = 9.4, 3.6 Hz)
1･9 8(1H,dd,J = 9.1, 4.3 Hz)
2･02(1 H, dd,J = 9.1, 3.6 Hz)
3 1.2
3 7.2
9 2 5
1 4
1 5
3 5.5
64.8
1･92(1 H,dd d, J = 11･9,7･3, 2.7 Hz)
2･43(1 H,dt, J= 11.9,9.8 Hz)
3･79(1H.td, J= 8.7,7.3 Hz)
4･1 1(1 H,d d d, J = 9.8,8.7,2.7 Hz)
4･8 1(1 H, s)
3 1.1
6 6.3
1 6 99.0 1 01.6
4･0 4(1 H,td, J = 8･5,3-9 Hz)
5.3 3(1H, s)
1 7 1 4.9 1･1 6(3H, s) 1 5.0 1.1 5(3 Hs)
1 8 2 7.7 1･0 8(3 H, s) 27.6
I
1.O 7(3 H, s)
1 9 2 0.0 0,8 8(3 H,s) 20.2 0･8 7(3 Hs)
2 0 16.9 0･9 5(3 H,d, J = 6.4 Hz) 1 7.6
I
0･9 6(3 H,d, J = 6.4 Hz)
84
LA1 8 Å'1 J 1Po slt10 n C
(CH C[3,
1 2 5)
HNM R(C H CJ3, 50 0 M Hz) H M BC
1
2
3 7.4
7 8.2 3･1 1(1 H, dd, J = 11.6,4.3 Hz) 1 4.9 2 7. 3 7 4
3 2 6.5 1.5 9(1 H, m)
T I
2 9.9,37.4, 4 7.3,7 8.2
4 2 9.9
1･6 4-1･68(1 H, m) 2 9.9,37.4, 7 8.2
1･4 4(1 H, dt暮, J = 12.5,3.7 Hz) 2 6.5, 4 7.3, 5 8.5,78.2
5
6
7
4 7.3
9 2.7
38.6
1･8 6(1H, m)
2･10-2･19(1 H, m)
2 0.0, 2 6.5,47.3,78.2
1 6.9 48.7 92 7
8 4 8.7 2･06(1 H,dd, J = 1 3.1,4 .3 Hz)
) 1
5 8
.5,16 .9, 38.6, 92 J, 21 0.3
9 2 1 0.3
2･4 1(1 H,td, J= 13.1 ,0.9 Hz) 1 6,9,3 8,6 ,9 2.7, 21 0.3
10 5 8,5 2･6 3(1 H, s) 1 4･9･ 20･0 ･2 7･7,2 9･9, 3 7･4,4 7･3, 4 8.7,7 8.2 ,9 2.7.21 0.3
36.6,9 1.3 ,9 2.7,3 8.6
l l 2 9.0 1･83(1 H, m)
1 2 3 6.6
2･1 4(1 H,dd, J = 9.4.3 .6 Hz) 3 6,6,9 2.7
1･98(1 H,dd, J = 9.1.4.3 Hz) 2 9.0
1 3 9 1.3
2･0 2(1 H. dd, J = 9.1,3.6 Hz) 29,0,3 5.5 ,9 1.3,9 9.0
1 4 3 5.5 1･9 2(1 H, dd d, J = 1 1.9, 7.3, 2.7 Hz) 9 1.3,9 9.0
1 5 64.8
2･43(1 H,d t, J = 1 1.9, 9.8 Hz) 3 6.6,6 4.8, 91.3
3･7 9(1H,td, J = 8.7, 7.3 Hz) 35.5,9 9.0
1 6 9 9.0
4･11(1 H,d d d, J = 9･8, 8･7, 2.7 Hz) 3 5.5,9 1.3
4
･8 1 1 H, s) 3 5.5 6 4.8 91 3
1 7 1 4,9 1 ･1 6(3 H, s)
7 7
7 8.2
,5 8.5 3 7.4 2 7 7
1 8 2 7.7 1 ･0 8(3 H, s)
I l
7 8.2 5 8.5 3 7.4 1 4 9
1 9 2 0.0 0･8 8(3 H, s)
I I l
9 2.7, 58.5,47.3 2 9.
20 1 6.9 O19 5(3 H,d, J = 6.4 Hz)
I
9 2.7, 4 8.7, 3 8.6
Ac etylatio n of LA-18
LA-1 8(518 mg)' a c et]
L
c a nhydride(100pL). pyridin e(200uL)う LA-18A dia c etate(2.2 mg)'
LA-18 B diac etate(2･O mg)＋ mixtu re(0.7 mg)
LA･18 A dja cetate･ W hite s o[id･ F A B M S(N BA) m/I:437(M'H)
'
. H R F AB M S
(N B A/P E G)m/I:436･2435(c alcd forC24H3607, 436･24 61)I C D(cO･0013M, MeO H)Ae
23
(n m):
＋1
･0(297, m a x).
Positio n l Jc N M R
(CH Cl3,
1 25 MHz)
l
H NM R(C H Cl3,5 0 0 M Hz) H M B C
1
2
36.5
79.6 4･2 9-4.3 2(1 H, m) 1 6.0, 2 7.6 17 0.5
3 23.3 1･5 8-1
.6 4(2 H, m)
I
2 9.8, 3 6.5, 47.1, 79.6
4α 29.8 1･4 1-1･44(1 H, m) 4 7.1, 5 8.3, 79.6
4β
5
6
7
4 7.1
9 2.3
3 8.7
1･5 8-1.6 3(1 H, m)
2･1 0-2 ･1 7(1H. m)
2 3.3
1 7.0, 4 8.7
8α 4 8.7 2･0 4(1 H,dd,J= 1 3.2,4.3 Hz) 5 8.3, 92.3,2 1 0.1
8P
9 2 1 0.1
2･44(1H,td, J= 1 3.2,1 .O Hz) 1 7.0, 38.7,2 1 0.1
5 8.3 2.7 5(1H, s) 1 6･0, 1 9･8.2 7･6, 29･8,3 615, 4 7.1 ,7 9.6, 92.3.2 1 0.1
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1 0
1 1α
1 1β
1 2
1 2
13
1 4α
1 4β
1 5
1 6
1 7
1 8
1 9
2 0
2-C O C H3
16- C O C H3
2-C O C H3
1 6- C O C H3
2 8.8
3 6.9
90.0
3 5.0
6 5.9
9 7.0
1 6.0
2 7.6
1 9.8
1 7.0
2 1.1
2 1.2
1 ア0.5
1 7 0.9
1･76-1･8 2(1 H. m)
2･13(1H.dd, J = 9,1
1.99(1 H,dd, J = 9.5
2.1 0(1 H,dd, J = 9.5
1･9 3(1H,d d ,
2.5 3(1H,td,J
3,8 4(1H,d d d,
4.ll(1 H,ddd,
5･7 7(1H, s)
1･22(3H,s)
0･96(3H, s)
0･88(3 H, s)
0･96(3H, d,J:
2･0 1(3 H, s)
2123(3 H, s)
3.4Hz
3.4 Hz
2 .5 Hz
J= 1 1.6, 7.3 ,2.1 Hz
= 1 0･1,l l.6 Hz)
J= 1 0.1, 8.8, 7.3 Hz
J= 1 0.1, 8.8, 2.1 Hz
= 6.4 Hz)
3 8.7, 90.0
3 6.9, 47.1, 9 2.3
2 8.8. 35.0. 97.0
2 8.8,9 2.3
3 6.9
,9 0.0, 9 7.0
3 6.9,6 5.9, 90.0
9 7.0
90.0
35.0-3 6.9, 65.9, 90 .0,1 7 0.9
27.6,3 6.5,
1 6.0, 3 6.5.
2 9.8. 4 7.1,
3 8.7, 4 8.7,
1 7 0.5
1 7 0.9
58.3
,
79.6
58
.
3
, 79.6
5 8.3, 92.3
92.3
N O E D Fof L A-18A dia c etate
1) Irradiatio n of 2- H in cr e a s ed theinte n sityof 10-H by4･5 %a nd 1 8- H,by2.2 %.
2) Irradiatio n of 10-H in cr e a s ed theinte nsityof 2-H by6･1 %, 4-=Pby2･1%, 8-Hβby1.4%
a nd 18-H3by2.7 %.
3)lrradiation of 16-H in c rea s ed theinte n sityof 4-=βby4･2% a nd 12-Hβby5,6%.
4)lrr adiatio n of17- H3in cre a s edtheinte n sityof18-H3 at O･96(3=, s)by2･4 %a nd 19-H3by
3.5 %.
5) Irradiatio n of 18-H3incre a s edtheinten sityof 2-= by2･7%, 10- = bylO･5% a nd 17- H3by
lO.0 %.
6) Irradiatio n of 19-H3in c re a s ed the J
-
nte n sityof 3-= byl･3 %, 4一 帖 byl･1%, 71H by8.2%,
11-Hα byO･6 %a nd 17-H3by5.3 %.
7)Irradiatio n of 20- H3in c re a s edtheinte n sityof 7-= by4･3 %, 8-HβbyO17 %, ll-Ha by2.9%
a nd 14-Hα by0.9 %.
LA･18 B dia c etate･ W hitepo wde r･ F A BM S(N B A)m/z:437(M.=)
'
∴ EIM Sm/z(%):436
(M
＋
, 23),376(27)I347(6),334(13)I 317(30)I22 5(90),219(18),191(ll),165(100),152(27),
137(19)･ H R EfM Sm/z(%):436･2451(80)(c afcdfo rC2.H3607, 436･2461), C D(c0.001 2M,
MeOH)AE
23
(n m): ＋1.1(297, m a x).
Positio n
l J
c N MR
(CH C13,
1 2 5M Hz)
l
H N M R(C H Cl3, 5 0 0 M Hz) HMB C
1
2
3 6.7
7 9.7 4･3 8(1 H, dd,J= 1213. 4.O Hz) 17 0.5
3α
3β
4α
2 3.4
a3 0.66
1･6 3(1H,qd,J = 1 213, 4.O Hz)
1･7 5(1 H,dq,J = 12･3,4,O Hz)
1･5 1(1H,dt, J= 12.3,4.O Hz)
86
4β
5
6
7
8α
印
9
1 0
1 1α
1 1β
12α
1 2β
1 3
1 4α
1 4β
1 5
1 6
1 7
1 8
1 9
2 0
2- C O C H3
1 6-CO C H3
2-CO C H3
1 6-CO C H3
47.5
92.9
38.3
4 8.7
2 0 9.8
5 8.3
2 9.0
a30.70
92.ア
36.4
6 7.5
1 0 0.5
1 6.4
2 7.6
2 0,1
1 ア.8
b 21.2
b2 1.3
1 70.
1 7 0.5
a
,
b interchange able
1･83(1 H,td,J = 1 2.3, 4.0 Hz)
2･1 0-2･1 7(1 H, m)
2
･02(1 H,dd.J = 1 3･1, 4 .3 Hz)
2
･41(1 H,t, J = 1 3.1 Hz)
2･6 7(1 H, s)
1･7 7-1 ･82(1H, m)
1･9 8-2 ･03(1H, m)
1･9 8,2･0 6(1 H, m)
2･0 9-2･14(1 H, m)
2･2 5(1H, d d d, J= 1 3･1 ,5 .2 ,4.6 Hz)
2･03-2･0 9(1 H, m)
4･08(2H, d dt,J = 9･1 ,5.2 Hz)
6.2 7(1 H, s
1.2 2(3H, s
O･9 7(3 H, s
O･9 0(3 H, s
0.9 8(3 H,d
2･0 2(3 H, ら
2.0 5(3 H. s
J = 6･7 Hz)
9 2.9
2 9.0
3 8.3, 92.9,2 09.8
3 8.3, 2 09.8
1 6･4･ 20･1 ,2 7･6, 36･7. 47･5, 48.7,9 2.9, 20 9.8
92.7
3 0.70. 6 7.5, 92.7
9 2.7
9 2.7
36 .4, 6 7.5,1 7 0.
2 7
.6, 3 6.7, 58_3, 7 9.7
1 6
.4, 3 6.7,5 8.3, 7 9.7
3 0.6 6, 4 7.5,5 8.3, 92.9
3 8.3, 4 8.7,9 2.9
1 7 0
.5
1 70.0
N O E DFof LA 1 8B dia c etate
1) Irradiatio n of 2 寸=n c re a s ed theinte n sityof 10-=by4･9 %, 1 8-=3by3･6 %,4-Hβby2.4%
a nd 3-H細by1.9 %.
2)Irradiatio n of l O＋=n cre a s ed theinte n sityof 2-= by413 %, 4-Hβby2･0%, 8- Hβby1.2%
a nd18-H3by2.6%.
3)lrradjatio n of 16-” ]
L
nc re a s ed theinte nsityof 4-HPby5.1% ,
4)Irradiatjo n of 17-H3in cr e a s edtheinte n sityof 3-=α byl･6 %, 18-H,by2･1 %a nd 19-H3by
3.2 %⊥
5) [rradiatio n of 1 8-H3 at O･97(3 H, s)in c re a sed theinte n sityof 2- = by2･8 %, 1 0-H by3.1 %,
17-H3by2.6 %.
6)lrradiatJ
'
o n of 19-H3in c re a s ed theinte n s.
'
tyof 7- = by916 %, 17-=3by4･1%,3-Hα by1.6 %,
4-HαbyO･8 %, ll-HαbyO･5 %a nd ll-Hβby9.6 %.
7)[rradiatio n of20-H3in c re a s ed theinte n sityof 7-H by6･1 %, ll-=α by2･3%, 1 2-Hαby
4･1 %a nd 14- Hα by3.3 %.
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LA-19･ (c32H50 11･ 610) Linifofio side o risopim a r a-8(14), 15-dien e-7-keto-3. O_ α 心
rham n o syl(1 叫β-D-gfu c o side:W hite po wde r･ 【α】
2
D
O
c a･ -6 0o(cO･14, MeO =),(Ref･
4 9
[qD -
70･5o(cl･2･ MeO H))I C D(cO･0009 M･ MeO =)△E
23
(n m): 十412(207･ m a xト3･0(252, min), ･0.4
(338･ min)･ 0(37 5), (Ref･ 4 9fo ragfyc o n e･ finifoliof(MeO =)AE(n m): 15･1(246), Ref.
50fo r
o ryz aJe xin A (MeO H) n egativ e Couo n(210), po sitiv eCotto n(250)I po sitive Cotto n(335)‡.
F A BM S(N BA)m/I:611(M＋H)
'
･ 633[M＋Na]
･
, 649(M＋K)
･
.
Po sitio n
1
C N M R
(C D30D,
1 25 M Hz
3 8 0
H N M R(CD30 D, 5 00MHz) H MB C
2 2 7.4
1 ･3 5(1 H, d d, J = 13 .4,3 .4 Hz)
1･8O(1 H, dt,J = 1 3.4, 3.3 Hz)
1･7 0 - 1･T4(1 H, m)
14･2.1 6･2,3 6･7,4 0.2, 5 2.0
5 1.3 .2 02.8
3
4
89.4
40.2
2･0 4- 2.0 8(1H, m)
3･26 - 312 9(1 H, m)
5
6
5 1.3
3 7.7
1 ･5 9(1 H, dd, J = 1 3.4, 5.2 Hz)
2･3 5(1 H, d d, J = 1819.1 3.4 Hz)
2･4 9(1 H, dd, J = 18 .9, 5.2 Hz)
2･0 4- 2･0 8(1 H, m)
7
8
9
1 0
2 02.8
1 36
.
52.0
3 6.7
3 6.7, 20 2.8
5 2,0, 20 2.8
26.2,3 9.8,1 4 5.6
39.8,1 47.8
ll
1 2
2 0.2
3 5.2
1 ･5 0- 1･5 4(2 H, m)
1146 -1･5 0(1 H, m)
1 3 3 9.8
1･6 3 - 1 ･6 7(1 H, m)
1 4
1 5
1 6
1 4 5.6
14 7.8
1 1 2.
6･6 5(1 H, dd.J = 2.4,1.5 Hz)
5･8 3(1 H,d d,J = 1 7･0, 10.6 Hz)
4･9 7(1 H,dd,J = 1 0.6, 1.O Hz)
5･0 0(1 H,d d, J = 1 7.0, 1.O Hz)
1･1 0(3 H, s)1 7 2 6.2
3 9.8,1 4 7.8
3 5.2, 3 9.8,1 4 5.6,1 4 7.8
1 6.2, 4 0.2,5 1.3,8 9.4
2 7.7 40 2 5 13 8 9 4
1 8
1 9
2 7.7
1 6.2
1･0 4(3 H, s)
0･9 5(3 H, s)
2 0 1 4.2 0･8 5(3 H. s)
l ■ l l
3 6.7. 38.0, 5 1.3, 5 2.0
8 9.4g
-1
g-2
g-3
g
-4
g
-5
1 0 5.6
79.5
7 8.9
7 2.2a
7 7.7
4･4 2(1 H,d,J = 7.6 Hz)
314 6(1 H,t, J = 7.6 Hz) 78.9,1 01.9,1 0 5.6
3 14 3(1 H,t, J = 7･6 Hz) 79.5
312 8- 3･3 0(1 H, m)
3･23(1 H, dd d, J = 9･8, 5.5,2.1 Hz)
3･6 6(1 H, dd, J = 1 1.9,5.5 Hz)
3･8 4(1 H, d d, J = 1 1.9,2,1 Hz)
5･3 7(1 H,d, J= 1.8 Hz)
3･9 3- 3･95(1 H, m)
3･7 3(1 H,dd,J = 9.5, 3.3 Hz)
3･3 8(1H,t, J = 9.5 Hz)
3･95 - 3
･99(1 H. m)
1･2 1(3 H, d, J = 6.1 Hz)
77.7
g-6
r-1
ト2
6 2.8
1 0 1.9
a7 2.0 7
7 7.7
70･0, 72.0 7/7 2.ll/72.2,7 9.5
r-3
r-4
r-5
a7 2.ll
7 4.0
7 0.0
7 4.0
72.0 7/72.ll/7 2.
〔｢6 1 8.0 70.0, 7 4,0
a ln e rCa n e a e
L A･201(C38H60 17･ 788)Le u c a spe ro sJ
･
deA o ris opim a r a-8(14)I 15-die n e-7-keto-3- 0 仲
g[u c o syJ(1･> 6)-P-D-gJu co sy[(1 ＋2)-β-D-gfu c o side :W hitepowde r･ C D(cO･0007 M, eO H)AE23
(n m): ＋419(204･ m a x)I -3･0(254･ min)I -0･5(345･ min)･0(372)･ FA B M S(NB A)m/z:789(M＋H)
･
,
811(M＋Na)
'
, 827(M＋K)
'
･ H R FA B MS (N B A/P EG) m/I:827･3505(cafcd fo rC38H60 17K,
827.3468).
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Positio n
1
C N MR
(C D30D,
1 2 5 MHz
3 7 9
H NMR(C D30 D, 50 0M Hz)
1 3
HMBC
2
3
4
2 7.4
9 0.3
40.4
･ 6(1H･td, J - 1 3.4, 3.7 Hz)
1L8 2(1H, br･ d, J = 1 3.4 Hz)
1･72 - 1･75(1 H, m)
2･0 3(1 H,d d, J - 1 3.4,3 .7 Hz)
3･30(1 H, o ve rlapped)
9 0.3
9 0.3
1 05･2, 1 5･9, 27.7, 4 0.4
5
6
5 0.9
3 7 J
115 8(1 H, dd,J = 1 3.5, 5.2 Hz)
2･3 5(1H･ dd, J = 18･9,1 3.5 Hz)
2･5 0(1H･dd, J - 18.9,5 .2 Hz)
2･0 2 - 210 9(1H, m)
3 6･7･ 3 7･7･3 7･9･4 0･4,5 1･8, 14.2, 1 5.9, 2 7.7
3 6.7, 40.4,5 0.9 2 029
7
8
9
10
202.9
13 6.
5 1.8
3 6.7
I
3 6.7, 50.9, 2 0 2,9
1 3 6. , 3 6.7
l l 2 0.1 1･4 5(1 H,td,J = 1 3.1,2.8 Hz)
1･75 - 1･7 8(1H, m)
1151(1 H.td,J = 13.4, 2.8 Hz)
1･6 4(1H, dd, J= 1 3.4, 1.5 Hz)
3 5.2
12 35.2
3 5.2
2 0.1, 26.2, 3 9.7 14 78
1 3 3 9.7
I
2 0･1 ･2 6･2, 3 9･7,5 1.8,1 45.6
1 4
1 5
1 6
1 4 5.6
14 7.8
11 2.
6･6 5(1 H,d d, J = 2･4, 1.5 Hz)
5･82(1H.d d, J = 1 7.7,1 0.7 Hz)
4･9 7(1H, dd, J = 1 0_7,0.9 Hz)
5･0 0(1H, d d, J- 17.7. 0.9 Hz)
1･1 0(3H, s)
110 7(3H, s)
0･9 4(3H, s)
0･8 6(3H- s)
4･4 7(1 H, d, J = 7.3 Hz)
3
･5 6(1 H, dd,J = 8･6,7.3 Hz)
313 6(1 H,tJ, J = 8.6 Hz)
3
･2 2T 3･2 4(1H, m)
3･2 7(1 H, m)
3
･6 7(1 H, dd, J = 11.9,5.5 Hz)
3
･8 7(1 H, dd, J= 1 1･9,2.1 Hz)
4･6 6(1 H,d, J = 7.6 Hz)
3･2 3(1 H, m)
3･37(1H,tl, J= 8.5 Hz)
3･3 4(1 H, m)
3
･4 8(1 H･ d d ,J - 9･9,6.1, 2.1 Hz)
3･79(1 H, dd, J = 1 1･9, 6.1 Hz)
41 2(1 H,d d,J = 1 1.9, 2,1 Hz)
4･4 2(1 H,d,J = 7.6 Hz)
3･2 2(1 H, m)
3
･2 0(1 H, m)
3･2 6(1H, m)
3･5 7(1H, m)
3･6 2(1H,dd,J = 1 1.9, 5.5 Hz)
3･82 1 H,dd, J = 1 1.9, 2,1 Hz
1 4 7･8, 3512,3 9･7, 51.8, 2 0 2.9
1 4 5･6- 39･7,3 5.2,2 6.2
1 4 7.8,3 9.7
17
18
19
20
g-1
g-2
g-3
g
-4
g
15
g
-6
2 6.2
2 7.7
15.9
14.2
1 05.2
81.3
a78.25
b 71.9
a7 7
.8
62.8
1 4 7.8, 3 9.7
1 4 7･8, 1 4 5･6,3 5.2, 39.7
15･9 ,5 0.9, 40.4 ,9 0.3
2 7･7, 5 0.9,4 0.4, 9 0.3
3 6･7, 3 7.9,5 0.9, 51.8
90.3
a78.25,10 4.6,1 0 5.2
a7 7
.8
g
'
-1
g
'
-2
g
'
-3
g
'
-4
g
'
-5
g
'
-6
1 04.6
7 6.3
a78.0
b 71
.7
77.0
7 0
.0
b71.9
81.3,7 7.0, 7 6.3
a7 8.0
7 7.0,10 4.9
g
”
-1
g
'し2
g
”
-3
g
”
4
g
”
-5
g
”
-6
a b)
'
nterch
104.9
a78.0 5
75
.2
b7 1.5
a78.2 7
6 3.1
a n eabI
L
th
b7 1.7
,1 0 4.9
7 0.0,7 5.2, a78.05
a7 8.27
b7 1.5
I
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L A-21･(C32H50 12, 626)Le u ca spe ro sideB o ris opim a r a-8(14)I15-die n e-7-keto-3- 0-P-D-
g[u c o syf(1 ＋2)-β心 gJu c o side:W hI
･
te po wde r･ C D(c O･0009 M･ eO =)Ae23(n m): ＋4.1(205,
m a x), -2･7(252, m I
'
n), -0･4(332･ min), 0(372)A F A B MS(N B A)m/z:627(M＋H)
･
. HRF A B M S
(N BA/P E G)m/I:627･3361(cafcd fo rC32H51012, 627L3381).
Positl
'
o n
1
C N MR
(D MSO-d6,
1 2 5M Hz
3 6 1
H N MR(D M SO-d6, 50 0 M Hz) HM B C
2 25.7
1 ･1 9(1 H,td,J = 1 3.5, 3.6 Hz)
1･6 8(1H,br･ d, J = 1 3.5 Hz)
1･54-1･5 7(1 H, m)
2 5.7, 48.8
3 5.0
1 5.0
,2 5.7, 3 8.5, 1 03.5
3
4
8 7,7
3 8.5
1･9 6(1H,d d. J = 13･4,3 .6 Hz)
3･1 1- 3･1 3(1 H, m)
5
6
4 8.8
36.4
1 ･51(1H,dd, J = 1 3･4,5.2 Hz)
2･2 5(1H,d d, J = 1 8･6. 1 3.4 Hz)
2･36(1H,dd,J = 18.6, 5.2 Hz)
1･9 9- 2･0 5(1 H, m)
15･0
･2 6･71 3 5･0, 36･1 ,3 6･4. 38.5,4 9.7
3 8
.5, 4 8.8,1 99.0
7
8
9
1 0
1 9 9.0
1 3 5.1
4 9.7
3 5.0
3 5.0
, 4 8.8,1 99.0
1 3.4, 18.5
38.1, 4 9.7
l l
1 2
1 8.5
3 3.2
1 ･3 6(1H,td,J = 1 3･1, 2.5Hz)
1･63-1･67(1H, m)
1･43(1 H,td, J = 1 3･4.2 .5 Hz)
1･5 ト 116 0(1 H, m)
1 8.5, 2 5.6, 3 8.1, 49.7
1 3 3 8.1
1 8.5, 2 5.6, 3 8.1,4 9.7
1 4
1 5
1 6
1 7
1 8
19
2 0
g-1
g-2
g-3
g-4
g-5
g-6
g
'
-1
g
'
-2
g
'
-3
g
'
-4
g
'
-5
g
'
-6
1 4 2.4
1 46.5
1 1 1.7
25.6
26.7
1 5.0
1 3.4
103.5
81
.3
76,5
76.4
6 9.9
6 0.9
10 3.9
75.2
76.1
7 6.8
6 9.9
6 1.0
614 8(1 H,d d, J = 2.4, 1.5 Hz)
5･8 2(1 H,d d, J = 1 7.7,1 0.4 Hz)
4･9 5-4･99(2 H, m)
3 3･2･ 38･1 ,4 9･7. 1 3 5･1,1 4 6.5,1 9 9.0
2 5･6, 33.2 ,3 8.1, 1 4 2.4
3 8.1,1 46.5
1･05･(3 H, s)
0･9 6(3 H, s)
33.2,3 8.1, 1 4 2.4,1 4 6.5
1 5.0, 3 8.5, 4 8.8, 8 7.7
0･8 2(3 H, s)
0･7 5(3 H, s)
2 6･7, 3 8.5, 4 8.8, 87.7
35.0,3 6.1, 49.7
4
･2 9(1 H, d,J = 7.4 Hz) 8 7.7
313 0-3･34(1H. m)
3･3 4-3･3 8(1 H, m)
3･0 6-3･0 9(1H, m)
3･0 9- 3･1 1(1 H, m)
3･42(1 H, dd, J = 1 1･0, 5.1 Hz)
3･6 5(1 H, br･ d, J = 11.O Hz)
4･4 3(1 H,d,J = 7.9 Hz)
76.5/7 6.4, 1 0 3.5,1 0 3.9
69.9,8 1.3
76.4
8 1.3
2･9 8(1H,I, J= 8.9 Hz) 76.1/7 6.8, 1 0 3.9
3
･1 4(1H,I,J = 8･9Hz)
3･04 -3･0 7(1 H, m)
3･0 1- 3･0 4(1 H, m)
3･4 7(1 H,dd,J = 1 1･3, 4.6Hz)
3･6 2(1 H, dd, J = 1 1･蔓+_旦世L
6 9.9
6 9.9
LA･22･(C38H60 16･ 772)Le u c aspe ro sideC or J
･
s opim a r a-8(14),15-die n e-7-keto-3- 0#D-
g[u c o syト(1 す6)-[a -L-rha mn o syト(1T>2)トβ-D-gluc o side:White po wde r･ C D(cO･0006 M, MeOH)
AE23(n m): ＋4･9
I
(205･ m a x)･ J ･0(251･ m J
･
n)･ -0･6(332･ min), 0(369)I F AB M S(N B A)m/z:773
(M＋H)
＋
･ 795[M＋Na]
'
･ 81 (M＋K)
･
･ H RF A BM S(N B A/PE G) m/I: 795 3 800(calcd fo r
C38H60 16Na, 795.3779).
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Positio n
1
C N MR(DM S O-
d6,1 2 5MHz
3 6 3
H NM R(DMSO -d6, 5 00 M Hz) HM BC
2
1
･3 0-1 ･34(1 H, rn)
1 0 3.4
26.0
1･64(1 H, br･ d,J = 1 3.4 Hz)
1･5 4(1 H, br. s)
3
4
8 6.8
3 8.5
1･9 2(1H,dd,J = 1 2･8,4.3 Hz)
3･16-3･2 1(1 H, m)
5
6
4 9,1
36.4
115 2(1H, dd, J = 1 3･1, 5.5Hz)
2･2 6(1H, dd, J- 18.6,1 3.1 Hz)
213 5(1 H,d d, J- 18.6, 5.5Hz)
2100 1 ≧･0 4(1H, m)
1 3.5, 1 5.2, 3 5.0, 3 8.5
3 5.0, 38.5, 4 9.1 1 9 9.0
7
8
9
1 0
1 9 9.0
1 3 5
.2
4 9.6
35
.0
I
35,0,4 9.1,1 9 9.0
49.6, 1 99.0
l l 1 8.3 1･3 3-1 ･39(1 H, m)
12
1 3
33.2
3 8
.1
1
･6 5-1･70(1H, m)
1･4 6(1 H･td. J = 1 3･4, 2.2 Hz)
1･5 ア(1H, br. s)
1 4
1 5
1 6
1 7
1 8
1 9
2 0
g
-1
g
-2
g-3
g
-4
g
-5
g
-6
142.4
14 6.5
1 11.7
25.6
2 6.6
1 5.2
13.5
1 0 3
.4
7 6.3
7 7.9
7 0.3b
7 5.7
68.6
6 ･4 7(1 H. br. s)
5･8 3(1 H, dd, J - 1 7･7, 1 0.3 Hz)
4
･9 6Jl･99(2H, m)
3 8.1, 14 2.4
3 8.1, 14 6.5
1･0 5(3 H, s)
0･92(3 H, s)
0･81(3 H, s)
0･74(3 H, s)
4･2 9(1 H, d,J = 7.3 Hz)
3･2 4- 3･3 0(1 H, m)
3 3･2,3 8.1, 1 4 2.4, 1 4 6.5 .
15.2,3 8.5, 4 9.1. 8 6.8
26.6, 3 8.5, 49 .1. 8 6.8
3 5.0. 3 6.3,4 9.1,4 9.5
8 6.8
9 9
.8, 77.9
3･3 0(1 H. o v e r(ap ped)
3･03(1 H.t,J = 9.1 Hz)
3･34-3
･3 8(1 H, m)
3･56(1H, dd,J = 1 1.9, 7.1 Hz)
3･94(1H, br･ d, J = 11.9 Hz)
4･2 6(1H,d, J = 7.6 Hz)
76.3
1 0 3.
, 7 5.7
g
'
-1
g
'
-2
g
'
-3
1 0 3.
7 3.6
7 6.7 7a
1 0 3.
6 8.6
2･9 6(1 H,t, J= 8.4 Hz)
3･0 4(1H,t, J= 9.5Hz)
3･05(1H, m)
3･1 6(1 H. m)
3･
1
4 3(1H, dd, J = 1 1.9, 4.9 Hz)
3･6 8(1 H, br･ d,J = 11.9Hz)
5･2 4(1 H,br. s)
3･6 9(1H, o v e rlapped)
3･4 7(1 H,dd,J = 9･8,3 ,3 Hz)
3,14-3･20(1H, m)
3･81(1 H, dq,9.5, 6.1)
1･06iiauiA j}9i 35ji LHz)
1 0 3.
,
76.7 7a
g
'
-4
g
'
-5
g
'
-6
ト1
r-2
ト3
r-4
r15
7 0.4b
76.80a
6 1.1
9 9.8
7 0.1b
7 0.7 b
72.0
6 8.0
7 6.7 7a
, 7 6.8 0a
6 8.0. 7 0.7b, 76.3
1 7.8
r-6 1Z二8 7 2.0,6 8.0
LA･22agJyco n e･ C D(cO･0012 M･ eO H)Ae23(n m): ＋1tO(209, m a x), -0･6(254, min),0
(316･ m ax), -o･2(354, min), 0(398).
Po sition H N M R(CD Cl3, 50 0MHz)
3
6
1 4
15
1 6
1 7
3･29(1H,d d,l l.6.4.3))
2･54(1 H, dd, J = 1 8.6, 5.2 Hz)
2
･3 5(1 H, dd,J = 1 8･6,1 3.7Hz)
6･7 2(1H,dd,J = 2.7.1.9 Hz)
5･79(1 H,dd, J = 1 7.7, 1 0.7 Hz)
419 9(1H,dd. 1 7.7, 0.9 Hz)
4･9 6(1H,dd,1 0.7,0 .9 Hz)◆
1.0 93H,s
1 8 0･9 6(3 H, s)
1 9 0･8 6(3 H, s)
29 0.83(3H, S)
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ExせT aC鮎 弧 and‡so 舶 omPart-耳‡
T hedried Le a ve s a ndsm afJ bran che s ofC･ Ia urifo/I
･
u s(1･93 kg)we r e e xtra cted with 14 L
MeO Hatro o mte mpe ratu r eto get the l
st
e xtra ct(258･ g)･ The re sidu ew a sfunhe r e xtracted
with 8L MeO H to get the 2nd e xtr a ct(196･4g)～ The e xtra ctsho w edJ･nhibito ry a ctJ
･
vityagain stboth P GEl a nd E2-f
L
ndu c ed c o ntra ctJ
･
o ns at3 x 10
-4
g/mL･ a nd aFs oindicated DPPH radic al
s c av eng[ng eqe ct o nT LC･ Usingthe s edu a- a s s ay guide s･ the a ctivity- o rie ntedis olation w a s
ca rried out･ Fr om Diaio n= P 20c olu m n chr o m atogr aphyu s(ng165･8g ofthe l
st
e xtra ct, the
MeO Helu ate 154･8 g w a s obtain ed a s chlo r ophylf fr e efr a ctio n, wh]
･
ch IC500f D PHradic aJ
s c a ve nglngaCtJ
'
vJ
'
ty wa sdete r min ed c a･ 100pg/mLu s-
･
ng a mic r opJate re ade r･ Fro mthisfra ctio n,
150･3 g w a span h
･
o ned s u c c es siv ely withn^e xa n e･ EtO Ac
･
n -BuO =, a nd w ate r. The PG
inhibito ry a ctivity wa s c o n ce ntratedjn the EtO Ac fra ctI
･
o n
7
Which a-so sho w ed D P P Hradic al
s c a v e ngigeqe ct･ sepa ratio nof50･4g ofEtO Acfra ctio n(58･9g)bySephade xLH-20 c o[u m n
efuted with MeO HaHo rded thre efra ctJ
･
o n s
,
fr
･ 1 A- 1 C･ Am o ngthe s e,fr･ 1 Cshow ed m oretha n
50% inhJ
'
bitio n aga[
･
n st p G Ell
･
ndu c edc o ntr a ctio n at9 x10
-5
g/mLI Fr･ 1B sho w edJe s stha n50 %
inhibitio natthe s a m e c on c e ntration, whe r ea s･fr･ 1Aw a sin activ e･ D P =po sitive spots onTLC
W e r e Cle a r[yobs e rv ed infr. 1Ba nd fr. 1 C.
6104g offr･ 1C(6133g)w a s s epa ratedintofo u rfra ction sbysi”c age川 a sh c oJu m n wJ
･
th
ョradu ated e山e nts of 仙e xa n e:a c eto= e - MeO =･ 2･039 0f fr･ 2B(2･38g),the2/1- 1/1 e山 鵡
was dis s olv edin a c eto neto getpre cipitate(30mg),fro mwhJ
･
ch the MeO = ins ofuble pa什 w a s
obtained a sC L･3(24mg)I The ac eto n e soJubfepan w a sappJied to s‖c age川a sh c o[um n with
n-he xa n e :a c eto n e- MeO Helu e ntstogetthefra ctJ
･
o n s･fr･ 3A - 3 K･ Fr o mfr･ 3J
, C L･1(486mg)
w a s obtain ed as apre cipitate･ Fr･ 3F(77mg)w a s sepa rated a sC L･2･ C L･2(21mg)w a sals o
obtain ed a sa pr e c]
-
pitatefr o mfr･ 3G･ Fr
･ 3 Cw a str e ated in MeO =a nd the MeOH in s ofubJepan
w a s s epa rated a sC L-3(67mg)･ C L･4(10mg)wa s obta )
･
n ed from fr. 3 Ba sa MeO Hin s olubJe
pan･ The MeO Hs olublepan aqo rded additio n ala mo u ntof C L4(8mg)a触rSephade xLH-20
c olu m n chro m atography･ Fr･ 3H(470mg) wa s s epa rated by sih
･
c agelma sh
･
c oru mn with
cH C[3:a CetO n e- MeO Htogetthefractf
･
o n s･ fr･ 4A - 4 F･ The19/1C H CI3:a C etOn e efu ate,fr. 4B
bySephade xL H-20c olu m n chro m atographywithMeO =aqo rded C L-5(37mg). Fr. 4 Cwa s at
f)
'
rst dis s olv edin C H CI3:MeO H 1/ ･fro m whichtheprecipitate(93 mg)w aspu rifiedbySephade x
LH-20c ofu m nto getaddJ
･
tio naf C し5(82mg)･ CL･6(28mg)w a s obtain ed fr om thein solub[e
pan of fr･ 4E･ Fr･ 2A(560mg)amertwic e applic atio nin si‖c age川 a sh colu m n affo rded a2:1
mixtu r eof C L･4 a nd C L･7(22mg)I C L･8(12mg)wa s obtain ed a sthein s olublepa什offr. 2C.
A 触rwa rds･ 32･85g ofir° 1B(36･4 7g) w a ss epa rated bys JI
･
ca ge[ c olum n withn_
he x a n e: ac eto n e- MeO HeJue nts to get the fractio n s･ fr･ 5 A - 5E･ fr･ 5 Cwa sdis s olv ed jn
a c eto n ea nd theins oJubfe pan w a s s epa rated a sC L･9(77mg)･ 1･12g of the ac eto n e s oJubfe
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pan(1･14g)aRer s e vr afcofu m n chrom atogr aphy yielded C L･ ”(10mg)･ Fr･ 5 D(460mg)a触r
siJic agetc olum n with C = CJ3:MeO = 4/ト 0/1a nd Sephade xL=-20c olu m nwith MeO H, aqo rded
c L･10(13 mg)･ 4･13g of fr･ 5E(4･17g) w a s sepa rated by sJlica ge( flash c olu m nwith
c H CI3:MeO H to get fractio n s, fr･6A - 6D･ Fr･ 6C(593mg)w a s applied to OD S fla sh c o(u m n
w J
'
th MeOH:w ater- c H Cl3tOgetfractJ
･
o n s
,
fr･7 A- 7 G･ Fr･ 7E(123mg)thro ugh OD S H P LC with
MeO H:w ate r1/1aqo rded CL-12(47mg)I C.･13(13mg) wa s obtain ed fro mfr･ 7B(34mg)
thro ugh O D SH P LCwith MeO =:wate r9/11･ C L･14(3･9 mg)w a s obtain ed fro mfr･ 7 D(33mg)
byO D S HPL CwithMeO =: water1/1a nd the nSephade xL=-20c olu m n with MeO=･ Fr･ 7F(48
mg)aqo rded C L･15(6･2 mg)a触r O D S= P LCwith MeO =:w ate r1/1a nd Sephade xLH-20
c olum n chrom atographywith MeO H･ Fr･ 6B(578 mg)w a sat nrsts epa r ated intofo u rfra ctio n s,
fr･8A - 8D byO D S fla shc olu mn with MeO H: w ater2/3- 1/0･ The1/1e[u ate
,fr･ 8 B(106mg)w a s
at firsts epa rated bysJlic agelffa sh c ofum n withC = Cl3:MeO H 9/1, which ame rO D S H PLC with
MeOH:w ater1/1a nd Sephade xLH-20c oJu m n with MeO HaWo rdedC L･16(22 mg).
Physieo-C払emic a且Prope 鵬 s of Is olatedCo mpoⅦndsPart-‡‡
cし1･ C16H1207(316)Qu e rcetin 3- m ethyfethe r:YeHo wpo wde r･ FA B M S(N BA＋D M S O)
m/I:317(M＋H)
'
.
Po sitio n 1 3c N
‾
M R(1 5 0M =z･ l=NIM R(5 00 M =
-
z, DMS
16- d6)
D MSO- d6
2 a1 5 6.9
6･18(1 H, d, J= 1.9Hz)
3 1 3 8.2
4 17 8.4
5 16 1.8
6 9 9
.1
7 164.7
8 94.1 6･3 9(1 H, d,J = 1.9Hz)
3･77(3 H, s)
12･6 9(1 H, s)
al O･8 0(1 H, s)
9 a1 5 6.2
1 0 1 04.8
3- O CH3
5- OH
710 H
1
'
60.2
b1 2 1.4
2
'
cl 1 6.3 7･53(1H,d.J = 2,1 Hz)
6･89(1 H,d, J = 8.5 Hz)
7･43(1 H, dd,J = 8･5, 2.1 Hz)
a9･3 5(1H, s)
a9iZ2il吐_s) _
3
'
1 4 5.8
4
'
1 4 9.2
5
'
cl 1 6.0
6
'
3
'
- OH
4
'
- OH
b1 2 1.1
a
･
b
･ c l nterCha nge abJe w Jthinthe sa me c oJu m n
N O E D F
1) 1rradiatio n of3- O C H3in c rea s ed theinte n sityof 2
,
-H byl･5% a nd 6
･
-Hby1.4 %.
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C L･2･ C17H1407(330)Qu e rc etin 3･7-dim ethylethe r:Ye‖o wpo wde r. FA B M S(N B A)m/I:
331(M＋H)
＋
.
Po sition
l J
c NM R(1 5 0MHz,
D MSO-d6)
-
H NMR(5 0 0T W so-d6)
2 a1 5 6.8
6･3 6(1 H, d, J= 2.1 Hz)
3 1 3 8.5
4 1 7 8.6
5 1 6 1.5
6 9 8.3
7 1 6 5
.
7
8 9 2.8 6･6 9(1 H,d, J = 2 .1 Hz)
3･79(3 H, s)
9 a1 5 6.5
1 0 105.7
3- OCH3
5- O H
7- O C H3
60.2
56.6
1 2･6 8(1H, s)
3･8 5(3 H,s)
1
'
b12 1.3
2
'
cl 1 6.1 7･5 8(1 H, d, J = 2.1 Hz)
6･9 0(1 H,d, J = 8.5 Hz)
7･4 7(1 H.dd, J = 8･5,2.1 Hz)
a9･3 5(1H, s)
a9.7 7(1H, s)
3
'
1 4 5.8
4
'
1 4 9.4
5
'
cl 1 6.3
6
'
3
'
- OH
4
'
- O H
b1 2 1.2
a, b. cinterchange able withinthe s a m e c olum n
N O E DF .
1) lrradiatio nof 7- O C H3increa s ed theinte nsityof 6-= by7･2% a nd 8-H by8.8 %.
C L･3･ C16H1205･(284)Ge nkw a ni :Ye暮lo wpo wde r･ FA B M S(N B A＋DM S O):285(M十H)
I
.
Positio n
-
H N M R(50 0 M Hz, D M S O-d6)
2
3
4
5
6
7
6･8 5(1 H, s)
6･3 7(1 H,d, J = 2.1 Hz)
8
9
1 0
5- OH
6･76(1 H,d, J = 2.1 Hz)
1 2･9 6(1 H, s)
7- O C H3
1
'
2
'
3･86(3 H,s)
7･9 6(1 H, ”)
3
'
4
'
5
'
6･9 2(1 H, m)
6･9 2(1 H. m)
6
'
7･9 6(1 H, m)
4
'
･ O H 1 0.39J(1H. br s)
N O E DF
1) ]rr adjatio n of 7- O C H3in c re a s ed theinte n sityof6-= by8･5 %a nd8- H by10.5 %.
94
cL-41 C17H1406(314)Ka e mpfe r oJ 3･7-dim ethylethe r o rkam atake nin:Ye‖o wpo wde r.
FA B MS(Glyce r ol):315(M＋H)
＋
.
Position
l
H N両R 5 0 0M Hz D M S O- d6)
2
3
4
5
6
7
I
6･37(1 H, d, J = 2.2 Hz)
8
9
1 0
3- O C H3
617 5(1 H,d, J= 2 .2 Hz)
3･79(3 H, s)
5-O H
7- O C H3
1
'
1 2･6 7(1H, s)
3･8 5(3H, s)
2
'
3
'
4
'
7･9 7(1H, m)
6･9 4(1H, m)
5
'
6･9 4(1H, m)
6
'
4
'
-O H
7･9 7(1H, m)
1 0.3 1(1 H, br. s)
NO E D F
1) [rradiatio n of 7-O CH3in c re a s ed theinte n sityof6-= by7･6% a nd 8-H by9.2% .
2) [rradiatio n of 3- O C H3incre a s ed theinte n sityof 2
･& 6･-H by2 %.
C L-51 C17H1407(330)Que rc etin3･4･ -dim ethy-ethe r:Ye‖o wpo wde r･ EIM Sm/I(%):330
(M
＋
,
100)I329(76)I315(16), 301(15)I287(39)I244(17),153(15),1 51(19).
PositJ
'
on
l ∂
c N MR (1 5 0
l
H NMR (6 0 0 M Hz,
l
H N M R(50 0MHz, C D30 D)
M Hz. D M S O- d6) D M S OJ6)
1
2
3
4
5
6
7
a1 5 5.7
13 8.5
17 8
.4
1 61.8
9 9.3
1 6 5.2
6 ･1 9(1H,d, J = 1.9 Hz) 61 4(1 H,d, J = 2,2 Hz)
8
9
1 0
3- OC H3
5- O H
7- O H
1
'
2
'
3
'
4
'
5
'
6
'
3
'
- O H
94.3
a1 57.0
1 04.7
60.3
1 2 2.9
1 1 5.
1 4 6.9
1 5 0.8
1 12,5
1 20.9
6･4 1(1H, d, J = 1.9 Hz)
3･7 9(3 H, s)
1 2･6 5(1 H, s)
7･53 - 7･5 8(1 H, m)
7･00(1 H,d, J = 8.8 Hz)
6･33(1 H,d,J = 2 .2 Hz)
3･74(3 H, s)
7･5 4(1H,d,J = 2.1 Hz)
7･00(1 H.d. J = 8.5 Hz)
7･53 - 7
･5 8(1 H, m) 7･57(1 H,dd, J= 8･5, 2.1 Hz)
4
'
-O CH3 5 6.2 3.86(3 H, s) 3 8 9(3 Hs)
aintercha nge able
'
N O E D F
l= rradiatio n of 4
'
- O C H3in c re a s ed the ]
'
nte n sityof 5
'
-H by11.2 %.
2)Irr adiatio nof 3- O C H3in c re a s ed theinte n sJ
･
tyof 2
･
- =byl% a nd 6, -H by0.5% .
95
C L･6･ C.5HIO 5(270)Apigenin:Ye‖o wpo wde ,. E書MS
Position HNMR 5 00 MHz DM S O_d
2
3
4
5
6
7
I 6
6･74(1 H. s)
6･18(1 H,d, J = 2.1 Hz)
8
9
1 0
5- O H
7-OH
l
l
6
･4 6(1 H, d, J = 2.1 Hz)
12･94(1 H, s)
1 0･5 5(1 H, br. s)
2
'
3
'
4
'
7･9 0(1H, m)
6･9 1(1 H, m)
5
'
6
'
4
'
- O H
6 ･91(1 H, m)
7･9 0(1 H, m)
10.5 5 1 H,br. s
m/I(%):270(M
＋
,100).
CL･7･ C17H1406(314)Ka e mpfe ro[ 3,4
･
-dim ethylethe r o re rm a nin:
Positio n H N M R 50 0MHz DM S O_d
2
3
4
5
6
7
I 6
6･19(1H,d, J - 2.O Hz)
8
9
1 0
3- O C H3
6･4 4(1H, d, J = 2.O Hz)
3･78(3 H. s)
5- O H
7- O H
1
'
12･6 3(1H,s)
1 0･2 6(1H, br. s)
2
'
3
'
4
'
8･0 2(1H, m)
7･1 3(1H, m)
5
'
6
'
4
'
-O C H3
7･1 3(1H, m)
8･0 2(1 H, m)
3.8 5i3 H, s)
N O E DF
1)Jrradiatio n of 4' - O C H3in c re a s ed theinte n sityof 3
･&5
･
-H by6.2 %.
CL-8･ C14H608(302)E‖agic a cid:W hitepo wde r.
1 3Po sJtIOn
I
C N MR (1 2 5
MHiJ2h4S 9id6)
'
H N M R(5 00 M Hz, D MSO-d6)
1/1
2/2
'
3/3
'
4/4
'
5/5
'
6/6
'
7/T
alO7.6
1 3 6.4
1 3 9.6
1 48.1
11 0.2
al 1 2.3
15 9.1
7･4 5(1H, s)
a lnterC a n ea e
96
Y 釧o wpowde r.
EJM Sm/z(%):302(51).
c L-9･ c35H60 6 (576) β-sito ste roL3- O 榊 u c o side o rstigm a-5- e n-3- 0 榊 u c o side:
whitepo wde r･ FA B M S(N B A＋DM S O＋Kf):61 5(M＋K)
･
.,
cL-lOI C21H20 11(448) Qu e rcitrin o rqu e rc etin 3- 0- - ha m n o side･･ Yeffo w po wde r.
F A B M S(Glyc e roJ)m/I:449[M.H]
･
.
Po sitio n
2
C N M R
(1 2 5 M Hz,
C D30D
1 5 9 3
H NM R(5 00 MHz, C D30 D) F G H M BC
3
4
5
6
7
13 6.3
1 79.8
1 63.2
99.8
1 6 5.9
6･1 9(1H, d,J = 1 .9 Hz) 9 4･7.l O 316,1 6 3.2, 165.9
8
9
1 0
1
'
2
'
3
'
4
'
5
'
6
'
r-1
r12
9 4.7
1 5 8.5
1 03.6
12 3.0
117.0
1 4 6.4
1 49,8
116.4
12 2.9
1 0 5.9
72.2a
6･3 9(1H,d, J = 2.1 Hz)
7･3 3(1H,d, J = 2.1 Hz)
6･9 0(1 H, d, J = 8.6 Hz)
7･3 0(1 H, dd,J = 8･6, 2.1 Hz)
5･3 5(1 H, d,J = 1 .8 Hz)
4･2 1(1H,dd, J = 3･4,1 .8 Hz)
3･7 4(1 H.dd, J = 9.5,3.4 Hz)
3･3 3(1H,br･ d, J = 9･5, 9.8Hz)
3･3 8 - 3･4 4(1 H, m)
0)9 3(1 H, d,J = 6 .1 Hz)
99L8, 1 03･6, 1 5 8.5,1 6 5.9
1 22
･9･ 1 2310,1 4 6･4,1 4 9.8,1 5 9.3
1 2 2･9,1 2 3･0, 14 6.4,1 49.8
1 1 7･0
,1 4 9.8,15 9.3
- 72,13 6.3
r-3 72.Oa
-7 2
ト4 7 3.3
-7 2
r-5 71
.9a
17.7, -7 2
r-6 1 7.7
- 72
- 72
c L-m I c17H20 8(352)5- 0-p- co u m a r oyJquinic a cidm ethyTe ste r:W hitepo wder･ 【α】D Oo
2 3
(co･5･ EtOH)I(Ref･ 67[a]
2
D
O
-1 0･Oo(cO･4･ EtO =))I C D(cO･0015 M･ MeO =)AE
22
(nm): ＋o.3(227,
m a x)･ ＋o･1(247･ min)I ＋0･8(309･ m a x)I0(349)･ EJM Sm/z(%):352･ M
･
(7)I320(100),164(99),
147(95), 120(98).
posJ
'
tio n
(C
C
D,
”
.
”
D? H”両R(C D36D･ 50 0 M Hz) F GH M B C
1
1 2 5MHz
73 9
2 4 0
.9 a x･ 2･0 0(1 H, dd, J = 13.4, 8 Hz)
eq･ 2･08 - 2･1 1(1 H, m)
4･11(1H,td, J= 8,4 Hz)
3･6 8(1 H,dd, J ニ 8,4 Hz)
5･3 5(1H,dt,J : 5,5,4 Hz)
ax･ 2･2 0(1 H, dd, J - 1 4, 4 Hz)
eq･ 2 1 1-2･1 3(1 H, m)
3 6.4, 6 8.6
3 6 8.6
3 6.4
4
5
6
75.3
72.6
3 6.4
6 8.6
6 8.6,7 5.3,16 8.9
40.9
7 1 7 6.5
40･9, 7 2･6, 73.9,7 5.3,1 76.5
8
1
'
5 2.8
127.4
3･72(3 H, s) 17 6.5
2
'
3
'
4
'
131.1
1 16.8
1 61.2
7
･4 3-7･6 3(1 H, m)
617 8- 6･81(1H, m)
1 31. ,11 6.8,1 4 6.5,161.2
11 6.8, 1 2 7.4,1 6 1.2
5
'
6
'
116.8
1 3 1.
6 ･7 8-6 ･8 1(1H, m)
7･43 イ･6ヨ(1H, m)_
116.8,1 2 7.4, 16 1.2
1 3 1
･ ,1 1 6.8, 146.5,1 6 1.2
97
7
'
8
'
9
'
1 4 6.5
11 5.9
1 68.9
7･6 5(1 H,d, J = 1 5.9Hz)
6･3 6(1H,d, J = 15.9Hz)
11 5･9,1 2 7.4,1 31, . 16 8.9
1 27.4,1 68.9
c L-12･ (c26H36011･ 524) Thre o-1-(4-hydr oxy-3- m etho xyphe nyJ)-2-[4-(3竹 し
23rha m n opyra n o xypr opyJ)-2- m etho xyphe n o xy]-1･3-propa n ediof:W h)
･
tepo wde r･ [a]D -26o(c1,72,
2 5
25MeO H)I(Ref1
7 0fo rthre o-is o m e r[α】D - 29･5
o
(cl･05･ MeO =),fo r erythro-]
･
s o m e r[a]D - 26.9o(c
O･26
,
MeO H)～ FA BM S(Glyc e roI):525[M･H】
＋
.
Po sition
1
l J
c N MR
(C D30 D,
1 2 5 MHz)
m M R(C D30 D, 50 0 M Hz) F G H M BC
2
3
4
5
6
7
8
13 7,8
11 4.1
1 51.9
a1 47.3
119.6
1 21.9
33.0
3 2
.4
6･77(1 H.d,J = 1.8 Hz)
6･81(1 H, dd,J = 8･2,1.2 Hz)
1 51.9.147.3,1 21.9,3 3.0
1 51.9, 1 37.8, 12 1.9
6 ･6 5(1 H, dd,J = 8･2, 1＼8 Hz) 11 4.1, 11 9.6,1 4 7.3, 3 3.0
2 ･57-2･6 6(2 H, m) 3 2.2,6 7.7,1 14 .1, 1 21.9, 1 3 7.8
1･82-1 .8 8 2 H, m 33.0 6 7. 137 8
9 6 7.7 3･3 6-3･3 9(1 H, m)
I 7
3 2.4. 33.0,1 01.7
1
'
134.2
3･6 2-3･6 ア(1 H, m) 32.4, 33.0. 101.7
2
'
3
'
4
'
5
'
6
'
7
'
8
'
9
'
1 11
.9
148.7
a1 4 7.0
1 1 5.7
1 2 1.0
7 4.1
8 6.6
6 2.2
7･0 0(1 H,d,J = 1.8 Hz)
6･72(1 H, d, J: :8.O Hz)
1 2 1.0,1 4 7.0,1 4 8.7,7 4.1
1 34.2, 1 4 8.7
6･82(1 H, d d,J = 8･0, 1.8 Hz) 1 11.9, 1 47.0, 74.1
4･82(1 H. d,J = 5.8 Hz) 11 1.9, 1 21.0,1 3 4.2, 6 2.2, 8 6.6
4･27(1 H,ddd, J = 5.8. 5.5.3.7 Hz) 74.1,13 4.2, 1 47.3
3･84(1 H, m) 86.6, 74.1
6 7.7
,6 9.8, 72.3, 7 2.5
1
”
2
”
1 01.7
7 2.5
3･74(1 H,d d d, J: 1 1･9 ,3.7, 1.5 Hz)
416 3(1 H,d,J = 1.5 Hz)
3.81 1 H
, m 7 4.0
3
”
7 2.3 3 ･6 5(1 H,d d,J = 9.5,3.4 Hz) 7 4 0
4
' '
5
”
7 4.0
6 9.8
3 ･3 8(1 H,d d,J = 9.5,9.8 Hz) 1 8.0,6 9.8, 72.3, 72.5
3.54-3.6 0 1H, m 7 4.0
6
''
3- OCH3
1 8.0
5 6.4
1･22(3 H, d,J = 6.1 Hz) 6 9.8,7 4.0
3.77 3 H, s 14 8.7
3
7
- O CH3 5 6.5 3.79(3 H, s) 1 51.9
a 暮n e rC a n e a
N O E D F
1)lrradition of 7' -H J
-
n cre a s ed theinte n sityof both 2
･
-H a nd 6, _H .
2)Irradiatio n of8
'
-H in c re a s edtheinte n sityof 5-H by5.3 %.
23C L･13･ (C25H32011･ 508) OJivi1 9- 0-β-D- xylo side:W hite po wde r･ [α】D -19
o
(c 0.65,
MeO H)･ C D(cO･0014 M･ MeO H)[6I
23
: -10000(234･ min)･ - 100(287, min)(Ref･
7 2fo r(＋oLivil
(c 2･57x 10
-3
･ MeO =)【q: - 101000(231)I -15600(282)〉･ F AB M S(Glyc e ro[):508【M]
･
, 547
【M＋K]
'
･ H R FA B M S(GIyc e rof/P E G)m/I:508･1 932(calcd fo rC25H32011, 508.1 945).
98
Positio n
1
C NM R
(CD30D,
1 2 5M Hz
1 349
H N MR(C5
1;o D,5 0‾‾MHz) F G HMB C
2
3
4
5
6
7
8
9
11 1.5
1 4 9
,0
1 47.3
1 15.8 0
1 2 0.7
8 5.2
60.2
68.1
7 ･11(1 H, d,J = 2.O Hz)
6174(1H,d, J = 8.O Hz)
6･8 7(1H,d d, J= 8･0, 2.O Hz)
4･7 5(1 H,d, J = 7.9Hz)
2･41(1 H,tJd, J = 7･3,4.9 Hz)
3･69(1 H, d d, J- 1 0.1,7 .O Hz)
4･04(1H, dd, J = 1 0.1 ,4.9 Hz)
1 2 0･7,1 4 7.3, 1 4 9.0, 8 5.2
1 3 4.9, 14 7.3,1 4 9.0
1 1 15,1 1 5･8 0,1 4 7.3. 85,2
1 1 1･5
,1 2 0･7,1 3 4.9, 60.2, 6 8.1
6 8.1
, 82.1, 8 5,2, 1 34 .9
6 0･2,8 2.1, 85.2, 10 5.4
1
'
1 3 0.3
60.2,8 2.1,8 5.2.1 0 5.4
2
'
3
'
4
'
5
'
6
'
7
'
1 1 5.4
1 48.6
1 46.2
1 1 5.8 2
1 2 4.0
4 0.6
6･9 1(1 H,d,J = 1.5Hz)
6･70-6
,7 4(1 H, m)
1 4 6･2, 14 8･6,1 24,0, 1 3 0.3,4 0.6
1 30.3,1 4 8.6
6･70-6･7 4(1H, m)
2･9 1(1 H, d,J = 1 4.O Hz)
1 1 5
.8 2.1 4 6.2, 40.6
7 7･8
,8 2.1, 11 5.4,1 2 4.0, 1 3 0.3
8
'
8 2.3
3･00(1 H, d,J = 14.O Hz) 6 0･2, 7T･8,8 2･1,11 5･4, 1 2 4.0,1 3 0.3
9
'
7 7.8 3 ･6 1(1 H,d, J = 9.1 Hz) 40.6, 6 0.2,8 2.1, 85.2
1
”
2
”
3
”
4
”
5
' '
1 0 5,4
75.0
7 7.8
7 1.2
6 7.0
3 ･8313
･8 5(1 H, m) 4 0.6
, 6 0.2
4124(1H, d, J = 7.6 Hz)
3･1 8-3･23(1H, m)
3･3 3(1 H, br･ d, J= 8 .9 Hz)
314 9(1 H,ddd, J= 1 0･1, 8.9, 5.2 Hz)
3･1 8-3
･2 3(1 H, m)
6 8.1
1 4 9 0
3- O C H3 a5 6.4 3
3･8 5-3
･8 8(1 H, m)
3･8 5(3 H, s)
3
'
- O C H3 a5 6.4 4 ･3 馳 ) 1 4 8.6
al n e r C an e a e
NO E D F
1)Jrradiatjo n of7- H in cre a sed theinte n sityof 2-H by2･5 %a nd6- ”by
-3･2% a nd 7･ -Haby
l %.
2)lrradJ
'
atio n of 8 ＋=n c re a s ed theinte n sityof 2-H by3･2 %, 6-H at6.87 by1.2 %a nd 9-H b
byl.5 %.
3)Irradiatio n of 9- H b in c re a s ed theinte n sityof 8-H by9% .
2 0 20c L-13agfyc o n e･[α】D C a･ ＋50o(cO･08, MeO =) (Ref･
7 1
[α】Dfo r( ＋ofivil-112o(c0.02,
2 0
MeO H)I【α】Dfo r(＋)- cycJo o州 ＋61･9o(cO･03･ MeO H))I C D(cO10016 M, eO H) 【q
23
: ＋4500
(228･ m )
L
n I ＋15000(239･ m a x)I ＋50(2537 min), ＋10000(276･ m a x)I -1500(292, min),0(305).
Positio n
l
HNM R(C D30 D, 50 0 M Hz)
1
2
3
4
5
_
6･6 9(1 H, d, J = 2 .1 Hz)
617 5(1H,d, J = 8.O Hz)
99
ア8
9
1
2
1
3
'
4
'
5
'
6
'
7
'
8
'
9
'
3- O C H3
6.65(1H
4･01(1 H
2
.03(1H
3.56(1H
d d, J = 8.0, 2.1
3･7 7(1H, o v e rlap ped)
6･17(1H, s)
6･62(1 H, s)
2･6 0(1 H.d, J = 1 6.4Hz)
3･21(1H,d. J = 1 6.4Hz)
3･58(1 H, d, J = 1 1.3 Hz)
3
･76(1H. d, J = 1 1.3Hz)
a3･7 ア(3 H, s)
a3.80
Hz)
d, J = 1 2･O H之)
d叫 J = 12･0,4.3 ,2.5Hz)
dd
, J= 11･9,4.3 Hz)
3 H, s
aintercha ngeable
c L舶 C26H34011(522)Be rche m oJ9- O- - ha m n oside :W hite s oh
L
d･ [a]D C a･ -2 0o(a0.31,
24
MeO H)I FAB M S(GJyc e r of):523[M＋H]
･
･ H RFA B M S(Gfyc e ro/P EG)m/I:522･ 072(ca(cdfo r
c26H34011･ 522･2101)I C D(cO･001 2 M･ MeO H)[q
23
: - 5000(233, min), -1 200(286, min),(Ref.
72for(＋berche mof(c2160xlO
･3
･ MeO =)【q: -38400(229), -8450(283)).
Po sition
1 3
c N M R
(CD30 D,
1 2 5 M Hz)
l
H N M R(CD30 D, 5 00 M Hz) F GH M B C
1
2
3
4
5
6
7
8
1 30.6
1 12.8
14 9.1
14 7.3
1 1 6.3
1 21.7
8 6.1
8 2.2
6･9 4(1 H, d, J = 1.5 Hz)
6･78(1 H,d,J = 7.9 Hz)
6･7 5(1 H,d d, J = 7･9,1.5 Hz)
1 21.7,1 4 7.3, 8 6.1
1 4 7.3
4･8 7(1 H, s) 1 30･6,1 2 1.7,1 1 2,8, 71.3
9 71.3 3･5 6(1 H, d, J = 1 0.1 Hz) 86.1, 82.2 ,1 0 2.8
1
'
13 3.1
3･8 3(1 H･ d, o v e r一apped) 8 6.1, 8 2.2
2
'
3
'
4
'
5
'
6
'
7
'
1 1 3,4
1 4 8.6
146.0
1 15.6
122.2
34.9
6･7 8(1 H,d, J = 2.1 Hz)
6･7 2(1 H,d, J = 8.2 Hz)
1 2 2･
, 1 4 6･0, 1 4 8.6,3 4.9
14 6.0,1 4 8.6,1 3 3.1
6･6 6(1H.dd,J = 8.2 .2.1 Hz) 1 4 6.0,1 1 3.4,3 4.9
2 ･5 0(1 H,tl, J = 12.5Hz) 13 3･1,1 2 2･ , 1 1 3.4, 52.4,7 2.1
8 6.1, 8 2.2
8
'
52.4
3･0 1(1H,dd,J = 1 3.1,3.7 Hz)
2･5 7-2 ･63(1H, m)
9
'
72.1 3･6 3-3･67(1H. m)
1
''
2
”
3
''
4
”
5
' '
1 02.8
7 2.2
72.5
73.9
70.4
4･0 7(1 H,dd, J = 8.4,6.9 Hz)
4･7 3(1 H,d, J = 1.6Hz)
3
･9 0(1H,dd, J = 3.4 ,1.6 Hz)
3
17 3(1H, dd, J = 9･5 ,3.4 Hz)
3･3 9(1 H.I, J = 9.5 Hz)
3L6 3-3 ･6 7(1 H, m)
7 0.4, 7 1.3, 7 2.2
70.4 ,7 3.9
6
' '
3 -O CH3
1 8.0
a5 6
.4 4
1･2 5(1 H,d,J = 6･4 Hz)
3.8 4 3H, s 14 9.1
3
'
- OCH3 a56.46 3.85(3 H, s) 1 4 8.6
a (n er C a n e a e
10
N OE D F
1)Jrradiatio n of 7-Hin c re a s ed the J･nte n s )
･
tyof 2-= by3･8%･ 6- = by4･2 %, 9- Haby1,8%,7
･
-
Habyl15 %a nd 9
'
-Haby3.6 %.
cL-15b C26H34010 (506) 7･8-dihydro] -(4- しrha mn opyra n o x仲 m ethoxyphe nyT)-8-
hydro xym ethyト3
'
- m etho xy-1
,
-be n z ofu ranpropa noF o ric a riside E4: White po wde r. [α】
2
D
4
c a. - 70o
(co1 ･ MeO H)I(Ref･ 73[a]
2
D
2
J 5o(cO･91･ MeO =)),(Ref･ 7 4fo rica riside E4[a]
2
D
2
- 22o(c1.32,
MeO H))I C D(c O･0015 M, MeO =) 【句
23
(n m): -10000(240･ min), -4500(283, mjn),(Ref. fo r
ic a rJ
-
sideE4[q(n m): -4700(279))･ FA B M S(N B A)m/I:506(M]
･
, 54 5[M＋K]
･
.
Po sitio n
1
C-NMR
(C D30 D,
1 25 M Hz
H-NM R(C D30 D,5 0 0 M Hz) FG H M B C
2
3
4
5
6
7
8
9
1
'
138.8
1 11.4
1 52.2
1 4 6.
1 1 9.6
11 9.1
88.6
55.6
6 5.1
1 3 7.1
7･02(1 H, d, J = 2.1 Hz)
7･07(1 H,d, J= 8.5 Hz)
6･9 1(1 H,d d, J = 8･5, 2.1 Hz)
5･55(1 H,d,J = 6.1 Hz)
1 4 6. ,1 19.1
1 52. , 13 8.8
1 46. , 1 1 1.4
6 5.1
3･4 6(1 H,dt,J = 7.0 ,6.1 Hz)
317 5(1 H･ d dd, J= 11･0. 7.0, 2.1 Hz)
3･83-3･86(1 H, m)
1 2 9.6
1 4 7.5,1 1 8.0,3 2.9
1 1 4.3
, 32.9
2
'
3
'
4
'
5
'
6
'
7
'
8
'
9
'
1
”
2
”
3
”
4
''
5
”
6
''
3- O CH3
1 14.3
1 47.5
1 4 5.3
1 2 9.6
118.0
3 2.9
3 5.8
62.2
1 0 1.4
72.2
7 2.1
7 3.9
7 0.8
1 7.9
56.5
6･7 3(1 H, br, s)
6･7 1(1 H, br. s)
2･6 2(2 H,tI, J = 7.5 Hz)
117 8-1
･84(2 H, m)
3 5･8,6 2･2,1 1 4･3, 11 8.0,1 3 7.1
6 2.2
3･56(2 H,I, J= 6･7 Hz) 3 2,9
5･3 3(1 H,d,J = 1.9 Hz)
4･0 5(1 H,d d, J = 3.4,1,9 Hz)
3･8 6(1 H;dd,J = 9.1 ,3.4 Hz)
3･4 4(1 H,t,J = 9 .1 Hz)
3･7 7-3･81(1H. m)
1･21(3 H,d,J = 6.1 Hz)
3･79(3 H, s)
70.8
1 52 2
3
'
- OC H3 5 6.8 3.8 6(3 H s) 1 4 7 5I
N O E D F
1)Jrradiatio nof 71 H in cre as edthe J･nte n sityof 2-H by5･7% a nd 6-H by4.2 %.
c L･1 6･ C26H34010(506)2:1 mixtu rein which(7S･ 8R)-djhydr odehydrodic o nifery[aJc oho[
9' - O - α -L-rha m n o sjde wa sthe m ajo r:W hite powde r･ 【a]
2
D
4
- 26o(cl･2, MeO H)･ C D(c0.001 M,
MeO H) Ae
23
(n m): ＋o･46(241, m a x), ＋o･19(283･ m ax)I F ABM S(N B A) m/I:506[Ml.
HR F A B M S(N B A/P E G)m/I:50612129(c afcd fo rC26H34010, 506･21 52).
101
Spe ctraldatafo rm a)o rjs o me r
Positio n C - NM R
(C D30D,1 2 5
M Hz)
1 1 3 4
H一両M R(C D,O D, 50 0 M Hz) F G H M B C
2
3
4
5
6
7
8
9
.8
1 1 0.6
1 4 9.1
1 4 7.5
1 1 6.2
1 19.7
8 9.0
5 5
.4
6 5.0
6 ･94(1 H,d, J = 2.1 Hz)
6･7 6(1 H,d,J = 7 .9 Hz)
1 4 9.1,1 4 7.5,1 1 9.7, 8 9.0
1 49.1,1 4 7.5,1 3 4.8
6
18 2(1 H,dd,J = 7･9, 2.1 Hz) 1 4 7.5,1 1 0.6,8 9.0
5･4 8(1 H, d,J = 6.4 Hz)
3･4 7(1 H, dt, J= 6.1,6.4 Hz)
1 4 7･6･1 34･8, 1 3 0･ ,1 1 9･7,11 0.6, 6 5.0,5 5.4
1 4 7.6, 1 34.8, 13 0. ,8 9.0, 6 5.0
3･7 5(1H, dd d, J= 1110 ,7.0. 2.1 Hz) 1 3 0. , 89.0
1
'
1 3 6. /1 3 6.5a
3 ･79-3･87(1 H, m) 1 3 0. , 89.0
2
'
3
'
4
'
5
'
6
'
1 1 4.2
1 4 5.2
1 4 7.6
1 3 0.
1 1 8.0/1 1 8.1a
6 ･71(1 H,br. s)
6･7 2(1 H, br. s)
1 4 7.6,1 45.2,1 1 8.0
1 4 7.6 1 14 2 5 5 4
7
'
3 3.2/3 3.1a 2･6 0-2･6 9(2 H, m)
l l
1 3 6. 1 1 8.0 1 1 4 2 67 7 3 2 7
8
'
9
'
3 2.7/3 2.6a
6 7.7/6 7.6a
1･8 8(2 H, dt, J= 1 3.1. 7.3 Hz)
I I ■ I ･ ]
1 36. ,6 7.7.3 3.2
3･40(1 H,dt,J = 9･7,6.1 Hz) 3 3.2,1 0 1.7
1
”
2
”
1 0 1.7
7 2.4
3･64-3.6 8(1 H, m) 3 3.2,1 0 1.7
4･64/4･6 4a(1 H,d, J = 1.8 Hz) 6 7.7,6 9.8, 72.4/72.5
3 ･81 1 H, o v e rlapped 7 4.0 7 2 5
3
”
4
”
5
' '
7 2.5
7 4.0
6 9.8
3･6 6(1 H,dd, J= 9 .5, 3 .4 Hz)
I
74.0 ,7 2.4
3
･3 6(1 H,t,J = 9.5 Hz)
3･5 7/3･5 7a(1 H, dq, J = 9 .5, 6.1 Hz)
1･2 3/1･21a(3 H,d, J= 6 .1 Hz)
6 9.8, 7 2.4/7 2.5
6
”
1 8.0/1 7.1a 7 4.0 69 8
3- O C H3 5 6.4 3･81(3 H, s)
I
1 4 9.1
3
'
-O C H3 56.8 3
.8 5(3 H, s) 1 4 5.2
a S eC ra a a O S er V e･ O r m ln O r J S O m e r
N O E D F
1)]rradiatio n of 7-H in cr e a s edtheinte n sityof 2-= by6･4 %a nd 6-Hby5.3 %.
C L-16agJyc o n e･ C D(c O･0017 M･ MeO H)Ae23(n m): .o･52(241, m a x), .0･18(293, m a x)
(Ref･ 7 6c D fo r(7R･8 S)-dihydrodehydrodico nife ryla[c ohoJ(MeO H)AE(n m): -0･5 9(290)).
Positio n
l
H NM R(C D CI3,5 0 0 M Hz)
1
2
3
4
5
6
7
618 5-6･9 2(3 H, m)
5･5 3(1 H, d, J = 7.3 Hz)
8 315 9(1 H, br. q, J= 6 .2 Hz)
9
1
'
3 ･8 8(2 H, ove rlapped)
2
'
3
'
4
'
5
'
6
'
6 .66(1H, s)
6.6 6(1 H, s)
r 216 6(2 H,t, J = 7.3 Hz)
8
'
1･8 8(2 H,tt, J = 7.3, 6.5 Hz)
9
'
3･6 9(2H,tl, J = 6.5 Hz)
3-O CH3 3･8 5(3H, s)
3
'
- O C H3 3.8 7(3H, s)
102
D如a ofD P P 証取adic a且Sc a veng且ngAssayPar七-Ⅰ
●
a)As s ayof LAe xtr a ct
Co n c. pg/m[
Abs. 1
A bs. 2
Abs. 3
Ave ra9e
S. D.
S.E.
% hlhibitio n
Co n c. ug/mJ
A bs. 1
A bs. 2
A bs. 3
Av e rage
S.D.
S
.E.
% )nhibitio n
0 1
0.892 0
.898
0.89 0.898
0.898 0.893
0･8933330･896333 0
.4973330.18
0
.0024 0
.00167
0
qu e r c etim
5 10 50 100
0･486 0.1 74 0.054 0.052
0･495 0.189 0.055 0.053
0
･511 0.177 0. 55 0. 53
0.054667 0.052667
0･004163 0･002887 0･012662 0･0 7937 0.0005770.000577
0･00731 0･0 4 58 0.0 0333 0. 0 333
44･33 79.8 5 93.88 94.1
0 1
0.892 0.898
0.89 0.898
0.898 0.893
0.893333 0.896333
0.004163 0.0 2887
0.00240.00167
0
b)As s ay ofLAll
Co nc. pM 0 1
A bs. 1 1.161 1.107
A bs. 2 1.169 1.116
A bs. 3 1.161 1.109
L Ae xtr a ct
5 10 50 100
0.883 0.841
0
.876 0.843
0.879 0.846
0.8793330.843333
0.643 0.427
0.636 0.434
0
.656 0.426
0.645 0.429
0･003512 0･00251 7 0･01014 9 0
.004359 0.001ア32 0. 00577
0･00203 0･00145 0･0058 6 0. 02520.001 0.000333
1･57 5･6 27･8 51.98 91.04 90.56
qu e r c etin
5
1.009
1.005
1.007
Av e rage l･163667 1.110667 1.00ア
S.D.
S.E.
% [nhibJ
'
tio n
Co n c. LLM
Abs. 1
A bs. 2
A bs. 3
Av e rage
S.D.
S.E.
% hlhibition
0.004619 0.004726 0.002
50 1000
0.0ア9 0. 84
0.0ア9 0.084
0.082 0.085
0.08 〔).084333
1 0 50 100 500
0.88 0.2
0.871 0.208
0.89 0.195
0.8803330.201
0.0095 04 0.006557
0･002668 0･ 02729 0
･001154 0･005487 0.0 3786 0.0 17320,001154
4.55 13.49
0
1.161
1.169
1.161
1.163667
0.051 0
.05
0.054 0.052
0.048 0. 48
.
o
.
･呂喜呈 .?60.52
24.4 82.73 95.62 95.7
L A･1
1 5 10 50 100 500
1･102 1104 7 0.967 O.628 0.427 0.109
1.101
1.104
1.102333
0.00461 90.001528
0.002668 0.0 0882
5
.33
1･057 0･9 58 0.63 0.431 0.11
1･039 0･963 0.627 0.425 0.104
1･047667 0
･962667 0.628333 0.42766 7 0.108
0･009018 0･ 04509 0. 01528 0.003055 0.0 3606
0･005207 0･002603 0.0 0882 0.0017630.002082
9･97 1 7.27 46.05 63.23 90.72
103
a)As s ay ¢f L み2
Con cI PM
A bs. 1
A bs. 2
A bs. 3
Ave rage
S.D.
S.E.
% Jnhibitjon
Co ns. PM
A bs. 1
A bs. 2
Abs. 3
Ave ra9e
S.D.
S.E.
% h hJ
'
bJ
'
tio n
0 1
1.125 1.096
1.125 1.103
1.129 1.09
1
･1263331･0963330･975333 0.8413 30.171667
qu e r c etin
5 10 50
0.979 0.844 0.169
0.975 0.837 0.173
0.972 0.843 0.173
V v V V
O･002309 0･006506 0･0 3512 0･0 3786 0･0 2309 0.0 1732 0.0017320･001333 0
･003756 0
･0020280･002186 0･0013330.001 0
.001
2.66 1 3.41
L A･2
0 1 5
1.125 1.055 0.954
1.125 1
.065 0.951
1.129 1.071 0.962
1.126333 1.063667 0.955667
1 0 500
0.052 0
.051
0.052 0. 51
0.04 9 0.048
0.051 0.05
2 5･31 84.72 95.47 95.56
10 50 100 500
0.784 0.215
0.788 0.216
0.795 0.214
0.789 0.215
0
･002309 0･008083 01005686 0.0 5568 0.001
0･001330･004667 0
･0032830･003215 0･00057 7 0.002028 0.001
5･51 15･1 29･93 80.91 90.94 95.2
d)As say of L み3
Con c･ LAM 0
A
A
b
b
s
s
.
･呈 .1. ･1235 1:.o6779
A bs. 3
Ave ra9e
S.D.
S.E
.
% Inhibitio n
Co n c. LLM
A bs. 1
Abs. 2
A bs. 3
Av e raョe
S.D.
S.E.
% Jnhibitio n
qu e r c etin
0.1 05 0.055
0.102 0. 55
0.098 0.052
0.1016670.054
0.003512 0.001732
1 5 10 50 10 500
0･99 0･843 0.1 67 0.055 0.053
0･985 0･848 0.161 0.056 0.052
0･98 0･854 0.153 0.053 0.05
01987667 0･848333 0･160333 0.054667 0.051667
1
.131 1.082
1
.1286671.076
0･003215 0･00ア937 0･0 25170
･005508 0･007024 0.0 1528 0.001528
0.001856 0.004583 0.001453
4.69 12.49
0 1
1.13 1.071
1.125 1.085
1.131 1.055
1.128667 1.0703 33
0.0032150.015011
L A.3
5
1.039
1.038
0･0031 80.004055 0.000882 0.000882
24･89 85.83 95.13 95.39
1 0 50 100 500
0･967 0.563 0.3 0.069
0･973 0.556 0.293 0.066
1rO46 0.973 Q.546 0.289 0. 66
1･041 01971 0.555 0.294 0.067
0･004359 0･003464 0･0 8544 0.005568 0. 01732
0･001856 0･ 086670･0025170･0020.004933 0.003215 0.001
5･23 7･ 9 13･99 50.84 73.96 94.07
104
e)As s ayofLA-5
co n c
I PM o 1
qu e r
5
C etin
Abs･ 1 1･11 1.062 0.956
Abs･ 2 1･114 1.057 0.955
A bs･ 3 1･1 08 1.048 0.95
Av e ra9e
S.D.
S.E
.
% Inhibitio n
Con c. pM
Abs. 1
Abs. 2
A bs. 3
Av e r a9e
S.D.
S.E.
% n hibitio n
1･110667 1.055667 0.953667
〉 ■ 〉 〉‾rO･003055 0･ 0ア095 0･ 03215 0･ 08888 0･009292 0.001528 0.001732
0･001 764 0･0 4 096 0･0 1 856 0･0 5132 0･005365 0.0 882 0.0 1
4.95 14.13
0 1
1.11 1.09
1.114 1.081
1.108 1.078
1.110667 1.083
L Å･5
5
1.07 9
1.084
1.069
1.07733
10 50 100 500
0
･82 0
･149 0.056 0. 5
0･816 0･151 0.057 0.055
0･833 0.134 0.054 0.052
0･8230･144667 0.05566 7 0.054
25･92 86.95 94.96 95.14
10 50 100 500
1･076 1.067 1.03 0.817
1･071 1･052 1.042 0.817
1
1069 1
･035 1.02 0.814
1･0721.0513331.030667 0.816
0･003055 0･0 6245 0･007638 0･003606 0･ 1601 0. 1101 50.001 732
0･001 764 0･0 3606 0･00441 0･0 2082 0･0 9244 0.00636 0. 01
2･43 3･06 3･51 5.4 7.2 26.55
105
Data of D P P H Radica且Sca ve 弧glngAssayPart-I‡
●
a)As s ay of CLe xモr a ct
Co n c. LLg/mI
Abs. 1
Abs. 2
Abs. 3
Av erage
S.D.
S.E.
%lnhibjtio n
Co n c. pg/ml
A bs. 1
A bs. 2
A bs. 3
Av e r a9e
S.D.
S.E.
% Inhibitio n
0 1
0.892 0.898
0.89 0.898
0.898 0.893
0.893333 0.896333
0.004163 0.002887
0.0024 0.0 1 67
0
0 1
0.892 0.9
0
.89 0,899
0.898 0.894
0.8933330.897667
0.00416 3 0.003215
0.0024 0.00186
qu e r c etin
5
0.486
0.495
0.511
0.497333
0.012662
0.00731
44.33
C Le xtr a ct
5
0.87
0.863
0.876
0.869667
0.006 506
0.00376
0 2.65
b)As s ay ofCL･1 a nd C L-2
qu e r c etin
Con c. pM O 1 5
Abs. 1 1.068 1.017 0.945
Abs. 2 1.066 1.038 0.947
Abs. 3 1.097 1.054 0.943
Av e rage
S.D.
S.E.
% Inhibitio n
Co n c. pM
A bs. 1
A bs. 2
A bs. 3
Av e r age
S.D.
S.E.
% Inhibitio n
Co n c. pM
A bs. 1
Abs. 2
Abs. 3
Av e ra9e
1.077 1.036333 0.945
0
.017349 0.018556 0.002
10 50 100
0.174 0.054 0.052
0.189 0.055 0.053
0.177 0.055 0. 53
0.18 0. 5466ア0.052667
0.007937 0.000577 0.00 57
0.0 04580.000333 0.000333
79
.85 93.88 94.1
1 0 50 100
0.823 0.608 0.359
0.821 0.604 0.365
0.825 0.61 0.42
500 100
0
.059 0.063
0.059 0.064
0.06 0. 64
0.823 0.60766ア0.381333 0.0593330+063667
0.002 0.003512 0.03362 0.0 0570.000577
0.00115 0.0 203 0.01 941 0.0 0333 0.000333
7.87 31.98 57.31 93.36 92.87
10 50 100 500
0.845 0.079 0.053 0.052
0
.818 0.084 0,054 0.052
0.842 0.093 0.054 0.052
0.835 0.085333 0.053667 0.052
0.01 4799 0.007095 0.000577 0
0.01 0017 0.010714 0.0011550.008544 0.004096 0.000333 0
3.81 12
.26
0
1.068
1.066
1.097
1.077
0.017349
C L･1
1 5
0.989 0.974
1.033 0.978
1.049 0.972
1.023667 0.974667
0.031 07 0.0 3055
22.4 7 92.11 94.99 95.17
10 50 100
0.883 0.283 0.118
0.884 0.276 0.117
0.87 0.289 0.113
0.879 0.282667 0.116
0.00781 0.0 6506 0.002646
0.010017 0.017939 0.001764 0.004 509 0.003756 0.001528
4.92 9.47 1 8.38 73.72 89.23
0
1.068
1.066
1.097
1.077
C L.2
1 5 10
1.017 0.
r
962 0.87
1.027 0.969 0.8 61
1
.041 0.954 0.854
1.028333 0.961667 0.861667
106
50
0.174
0.224
0.187
0.195
10
0.089
0.089
0.087
0.088333
500
0.076
0.076
0.076
0.076
0
0
92.94
500
0.067
0.069
0.068
0.068
S.D.
S.E.
% Inhibitio n
O101 7349 0
1012 055 0.007506 0.008021 0. 25942 0.001155
0･01 0017 0･00696 0.004334 0.004631 0.014978 0.000667
4.55
c)Assayof C L-8
Con帥 M
A bs. 1
A bs. 2
A bs. 3
Av e rage
S.D
.
S.E.
% [nhjbitio n
Co n c. pM
A bs. 1
Abs. 2
A bs. 3
Av e r age
S.D.
S.E.
% Inhibitio n
0
1.035
1.041
1.044
1.04
0.004 583
0.002646
0
1.035
1.041
1.044
1.04
0.004583
0.002646
1
1.007
1.02
1.023
1
.016667
0.008505
0
.004911
2.25
1
0.961
0.987
0.998
0.982
0.019
0.01 097
5.58
10.68 19. 6 81.89 91.83
que r c etin
5
0.923
0.932
0.93
0.928333
.004726
0.002729
10.8
C L･8
5
0.859
0.855
0.859
0.857667
0.002309
0.001 333
17.5
d)As s ay of C L･1 0a nd Cし12
Co n c. uM
A bs. 1
A bs. 2
A bs. 3
Av e rage
S.D.
S.E.
% Inhibitio n
Co n c. pM
Abs. 1
Abs. 2
Abs. 3
Av er a9e
S.D.
S.E.
% lnhibitio n
0 1
1.111 1.088
1.104 1.081
1.122 1.096
1.1123331.088333
qu e r c etin
5
1.004
1.01
1.021
1.011667
10
0.823
0.81
0.816
0.816333
0.006506
0
.003756
21.5
1 0
0.692
0.69
0.702
0
.694667
0.001
0.000577
93.69
50 100
0.084 0.058
0.151 0.057
0.097 0.058
0.110667 0
.057667
.035529 0.000577
0.002051 0
.
00 333
89.4 94.5
50
0.096
0.138
0.125
0.119667
100
0
.069
0.072
0.069
0
.07
.006429 0.021502
.001732
0.003712 0.01241 5 0. 01
33.2 88.5 93.
10
0.895
0.9
0.884
0.893
50 100
0.072 0
.056
0.067 0. 55
0.075 0.055
0.071333 0.055333
0.009074 0.0 7506 0.008622 0.008185 0.004041 0
.
00 577
0.005239 0.0043340,004978 0.004726 0
.002333 0.000333
2
.16 8.99 1 9.69 93.62 95.05
500
0.053
0.053
0.053
0.053
0
0
95.23
0
1.111
1.104
1.122
1.11 2333
1
1.06
1.08 9
1.09 3
1.080667
0.009074 0.01 8009
C し10
5
0.997
1.002
0.992
0.997
0.005
10
0.864
0
.907
0.897
0.889333
50
0.254
0.248
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0.022502 0.01 7578
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0.1 02
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0
.069333
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2.87
Co n c. pM 0 1
A bs. 1 1.111 1.085
A bs. 2 1.104 1.116
10.34 20.05 78.32
C L･12
5 10 50
1.087 1.105 0.804
1.089 1.037 0.815
107
93.3 91.09
100 500
0.639 0.193
0.64 0.206
A bs. 3
Av e rage
S
.D.
S.E.
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0･81 2
･34 4･77 27.43 42.81 81.74
e)Ass ay of C L･13a nd C L.16
Co n c･ uM o
qu e rc ¢朗n
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A bs･ 1 1.12 1.083 0.986
A bs･ 2 1.134 1
.083 0.988
Abs･ 3 1.134 1.088 0.989
10 50
0.871 0.094
0.861 0.111
0.879 0.095
Ave rage l･13 1･084667 0.987667 0.8703330.1
S. D.
S.E.
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Co n c. pM
Abs. 1
Abs. 2
Abs. 3
Av e rage
S.D.
S.E.
% hlhibitio n
Co nc. pM
A bs. 1
A bs. 2
A bs. 3
Av e r age
S. D.
S.E.
% )nhjbitio n
0･006928 0･002 887 0.00152 8 0.0090180.009 539
0.0004 0.001667
4 A 3
0 1
1.12 1.059
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1.134 1
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1.1 3 1.079
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12.48 23.01 91.15
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5
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1.015 01945 0.568
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0.051
0
0
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0
0
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100 500
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4.51. 9.29
0 1
1.122 1.084
1.134 1.105
1.134 1.098
1.13 1.095667
C L･16
5
1.08
1.082
1.079
1.080333
15.75 49.29 68
.5 92.74
10 50 100 500
1.036 0.844 0.69 0.252
1.036 0.8 5 0.69 0.258
1.044 0
.852 0.703 0.27
1.038667 0.848667 0.694333 0.26
0･006928 0･010693 0･0015280･00461 9 0.004163 0.007506
.009165
0･00040･006174 0･000882 0･0026670.002404 0.004 334 0. 05291
3･01 4･ 2 8･05 24.87 38.58 76.99
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